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1.0 INTRODUCTION

To address the potential effects of the proposed channel deepening on the tidal marshes of

the Savannah National Wildlife Refuge (SNWR), an extensive ecological assessment was

performed in October 1997.  Due to the number of historical perturbations to this system, i.e.,

tide gate installation, it was imperative to establish a quantitative inventory of the existing plant

associations occurring in the area.  To attain this goal, a number of quantitative vegetation

sampling quadrats were established.  In addition, qualitative quadrats were placed in all areas

of the SNWR that displayed unique signatures on aerial photography.  Information obtained

from this study was used to delineate plant community associations on multispectral SPOT

satellite imagery.

To assess the potential effects of channel deepening requires that a general range in salinity

changes be known and these changes then related to the potential change in the distributions

of freshwater, brackish, and saline marshes within the tidally influenced areas of the Savannah

River marsh system.  The major concern of all regulatory and environmental entities is the

displacement and reduction of areal extent of freshwater marsh, which, for the purposes of this

study, is assumed to be all areas that have salinity values of less than 0.5 parts per thousand

(ppt).  To accurately predict possible changes to the system, it is imperative to delineate the

existing extent of all plant associations and relate their distributions to existing in-situ salinity

conditions and gradients.  In addition, if the existing conditions could be compared to plant

associations existing when the tide gate was operating, which was shown to dramatically

increase salinities in the study area, then analysis of these changes could be used to

reciprocally predict probable changes that would occur if salinity once again increased.

In October 1990, Pearlstine et al. (1990) documented the plant communities occurring in the

tidal marsh areas of the Savannah River and related these associations to the elevated

salinities present as a result of the operation of the tide gate.  They presented a succession

model that predicted a dramatic increase in freshwater marsh as salinities were reduced in

response to the removal of the tide gate.  Following re-sampling of the quadrat areas in 1993

and 1994, Latham and Kitchens (1996) reported gradual recovery of the marsh system in

response to tide gate removal and dramatic reduction in surface water and sediment salinities

in all study areas.



x
GNV/98-1/ECOSTUDY\REV-TOC.DOC/022398

The purpose of the presently described ecological data is to compare the present distribution

of vegetation to that found in 1986-1988 (Pearlstine et al., 1990) and 1993-1994 (Latham and

Kitchens, 1996).  These data are further summarized in several other references to include

Latham (1990), Latham et al. (1991), and Pearlstine et al. (1993).  From these comparisons,

probable future trends in plant distributions and succession patterns can be ascertained.

The assumption that must be made in making these comparisons and, thus, predicting change

is as follows:

ASSUMPTION 1:  The period of time in which the tide gate was operating

resulted in a worst case salinity condition as compared to the situation that

would result from the proposed channel deepening.

If this assumption is true, then the following hypotheses may apply to predicted

vegetation changes:

HYPOTHESIS 1: If plant community change has been dramatic since the

tide gate was removed, then future increase in salinity could again potentially

produce dramatic effects, hence, reducing extent of freshwater marshes.

HYPOTHESIS 2: If change in vegetation since the tide gate removal has

been minimal or comparably undetectable, then the range of salinity increase in

response to dredging will fall in the natural salinity tolerance range of the

existing plant community.

HYPOTHESIS 3: If a change in predicted or existing communities has not

occurred between 1988 and 1997, then salinity may not be the only factor

controlling plant community change in this area of the river.

With this assumption and these hypotheses in mind, an ecological study was performed in

October 1997 to facilitate comparisons of existing plant community structure and distribution

with historic data and, hence, attempt to predict potential changes in response to the proposed

project.
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2.0 METHODOLOGY

2.1 QUANTITATIVE VEGETATION MONITORING

Ten (10) permanent quantitative vegetation quadrats were established in unimpounded tidal

marsh areas of the SNWR and Lower Savannah River (Figure 1).  The general purpose of the

quantitative study is to accurately determine the plant species composition of the tidal marsh

areas and describe the species abundance and population structure with respect to existing

salinity gradients.

The vegetation quadrats were established in 10 discrete areas of the tidal marsh based upon

existing river channel salinities.  A permanent marker consisting of a 10-foot length concrete

rebar and a 3/4-inch, schedule 40 PVC pole was placed at the beginning of the quadrat (0

pole) immediately adjacent to the river.  A measuring tape was extended 500 or 600 feet

marshward and each 100-foot length was permanently marked as described.  Quadrat 3 is 600

feet long while all other quadrats are 500 feet in length.  Herbaceous vegetation was quantified

in a continuous 2-foot wide band extending the entire linear length of the quadrat.

Quadrats 8, 4, 3, and 2 are located in the areas described by Study Areas 1 (freshwater),

2 (intermediate), 3 (brackish), and 4 (subsaline), respectively, sampled by Pearlstine et al.

(1990) and Latham and Kitchens (1996).  All quadrat locations are shown in Figure 1.  Existing

surface water and sediment salinity data for each respective quadrat location is presented in

Figure 2.

Salinity concentrations for the 50th and 90th percentile frequency distributions are presented

for flows of 5,900, 8,200 and 9,500 cubic feet per second.  Salinities given for each quadrat

have been interpolated from data obtained from continuous monitoring stations located in

close proximity to the quadrats.  Flows given refer to specific periods occurring from July 9,

1997, through October 1, 1997.  A flow of 8,200 cubic feet per second was the average flow

for the period July 9, 1997, through October 1, 1997.  For the period extending from

September 1, 1997, through October 1, 1997, relatively low flows of 5,900 cubic feet per

second were recorded.  In contrast, the period from July 9, 1997, through September 1, 1997,

higher flows of 9,500 cubic feet per second were present.  This value was found to

approximate the average growing season flow (April 1 through November 1) occurring in this

system for the last 10 years.  Maximum surface and bottom salinities at quadrat locations were

interpolated from contours produced from the data recorded from July 9, 1997, through

October 1, 1997.  Sediment salinity and conductivity data for 1997 were taken from shallow
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piezometers installed at the time of the vegetation study.  Sediment salinity taken from 1985 to

1987 was taken from Pearlstine et al. (1990).  These data were compiled to order the quadrats

on a general salinity gradient for analysis and interpolation of vegetation distribution patterns.

2.1.1 Measurement of Herbaceous Size Class Vegetation

Herbaceous vegetation in each quadrat was monitored using the following modified

line-intercept technique.  The modified method incorporates the principle of the line-intercept

method described by Phillips (1959); however, the width of the quadrat is extended to 2 feet so

that an elongated sampling quadrat is formed and cover classifications and permanent

frequency intervals are established.

The method consists of observations of plant species occurring along an elongated belt

quadrat.  Each quadrat is divided into continuous 10-foot intervals, each of which is 2 feet

wide.  The 10-foot intervals are further divided into 10, 1 foot x 2 foot intervals (Figure 3).

Individual species cover is determined on the basis of the percent cover occupied within each

10 x 2-foot cover interval.  Seven cover categories have been assigned to estimate ranges of

percent cover that are visually determined (Table 1).  In addition, frequency is determined on

the basis of occurrence within each 1 foot x 2 foot interval.  Therefore, a maximum value of 10

is possible for each 10-foot interval.  Data are tabulated in a raw data matrix consisting of

numerical frequency and cover values for each species for each 10-foot interval and

summarized by species, as follows:

Total Frequency = the total number of 1 x 2 foot intervals where the species

occurred.  The maximum value is 500 for a 500-foot quadrat and 600 for a

600-foot quadrat.

Relative Frequency (or Frequency Percent) = the total number of 1 x 2 foot

intervals where the species occurred divided by the total number of 1 x 2 foot

intervals in the quadrat (500 or 600).
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TTaabbllee  11

CCoovveerr  VVaalluuee  CCaatteeggoorriieess  aanndd  AAssssiiggnneedd  RRaannggeess  ((%%))
ffoorr  EEaacchh  CCoovveerr  CCllaassssiiffiiccaattiioonn  UUsseedd  iinn

QQuuaannttiittaattiivvee  MMoonniittoorriinngg  ooff  HHeerrbbaacceeoouuss  VVeeggeettaattiioonn

MMiidd--PPooiinntt  ooff %%  RRaannggee//
CCaatteeggoorryy RRaannggee  ((%%)) CCoovveerr  RRaannggeess CCaatteeggoorryy

00 00 00
---------------------------->> 11

11  <<11 00..55
---------------------------->> 1100

22 11--1100 55
---------------------------->> 2200

33 1100--3300 2200
---------------------------->> 2200

44 3300--5500 4400
---------------------------->> 2200

55 5500--7700 6600
---------------------------->> 2200

66 7700--9900 8800
---------------------------->> 1100

77 9900--110000  9955
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Frequency Distribution of Cover Category Values Assigned = the total

number of cover intervals in which the species was present in the designated

cover range (i.e., 1 to 7).  The maximum value that can be obtained is 50 for a

500-foot quadrat and 60 for a 600-foot quadrat.

Total Quadrat Area--Probable Percent Cover Range = the probable percent

cover range of the species as calculated over the total quadrat area.  The range

is calculated as follows:

Total Percent Cover Range =

∑ [(frequency in each cover range) x (minimum/average/maximum value for

each range)]/total number of cover intervals in the quadrat.

Total Occurrence Area--Probable Percent Cover Range = the probable

percent cover range of the species as calculated over the total cover interval

area only where the species occurred.  The range is calculated as follows:

Occurrence Percent Cover Range =

∑ [(frequency in each cover range) x (minimum/average/maximum value for

each range)]/total number of cover intervals where the species occurred.

Frequency Rank = the numerical rank of the species within the plot based on

frequency of occurrence.  A rank of 1 indicates the plant occurred more

frequently than any other plant.

Cover Rank = the numerical rank of the species within the plot based on the

percent cover displayed by the species.  A rank of 1 indicates the plant covered

more area than any other plant.

This sampling method was developed and is used for several reasons.  First, and most

important, is that it establishes an absolute measure of species occurrence by using defined

frequency intervals.  The use of small continuous frequency intervals allows the migration of

existing vegetation to be accurately mapped and subsequent changes easily followed with

time.  In addition, because frequency data are based on species presence or absence, it is

absolute



xv
GNV/98-1/ECOSTUDY\REV-TOC.DOC/022398

and no error is introduced by estimation by different individuals, which is required in

determining

cover percentages.  The method also estimates cover using several defined cover categories.

Although estimates are not absolute and are somewhat variable when performed by different

people, they serve as a suitable comparative mechanism when used to compare cover among

several different quadrats.  It should be noted that it is very easy to estimate coverages of less

than 10 percent or greater than 80 percent by a single species in a given interval.  However, it

is very difficult to estimate cover of 10 to 20 species that totally occupy a given expanse of a

cover interval.  For this reason, larger ranges have been used to estimate cover in all

categories except at the extreme low range and the extreme high range.

The occurrence of bare ground throughout the quadrats has been given the same

consideration as plant species cover.  Bare ground or non-vegetated surface is present in all

systems and is not necessarily a definitive characteristic of newly reclaimed areas or disturbed

systems.  Bare ground is defined as all ground area not covered by some form of live

vegetative structure as viewed from above.  The analysis of bare ground allows for the

determination of some form of vegetation stratification index.  With bare ground considered,

vegetation coverage of an area can never be greater than 100 percent; however, total percent

coverages of all plant species within a quadrat are often totaled and equal greater than

100 percent cover.  Analyses of natural systems indicate that a great degree of plant

stratification occurs; however, the areas are most often not 100 percent covered by vegetation.

2.1.2 Classification of Existing Plant Communities

The classification and distribution of the existing plant communities was performed with the

use of Geographic Information System (GIS) technology.  Satellite imagery was obtained in the

form of SPOT multispectral 20-m resolution imagery for the dates of August 22, 1997, and

October 2, 1997.  Supervised data classifications were performed using Imagine Software from

ERDAS with a Sun Microsystems Ultra 2 Workstation.  Images were rectified using a vector

coverage of the river channels and secondary channels as digitized from USGS Quad sheets

and aerial photography.

Supervised plant community classifications were generated based upon site specific

quantitative and qualitative cover and frequency data.  Each quantitative quadrat was divided

into defined plant associations based on species abundance data.  In addition, qualitative

descriptions of plant associations were performed in 52 additional areas of the tidal marshes to
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further differentiate and describe unique signatures.  Locations of the qualitative plots are

given in Figure 4.  In each area, all plant species were recorded as well as coverage data

based on the previously described ranges (Table 1).

2.1.3 Data Analysis

Data analysis strategies were directed toward describing 5 types of vegetation statistics, as

follows:

1.  Species-Area Curves

Species-area curves have been constructed to show the increase in the

cumulative total number of species as each additional quadrat has been added

to the data set.  Species-area curves have traditionally been used to define the

amount of sample area needed to accurately describe the plant populations

being investigated.  In general, the relation between the total number of species

and total habitat area is described by the power function (Forman and Gordon,

1986): S = CAz, in which S = the number of species, A = the sample or habitat

area, z = the slope of the line relating species and area, and C = a constant

measuring the number of species in a given unit area.  As described by the

generally accepted species-area curve methodology, an adequate sample area

is established when (1) a 10 percent increase in sample area results in an

increase in species equaling 10 percent or less of the total species present, or

(2) the sampling is adequate when the curve becomes horizontal (linear)

(Phillips, 1959).  Species-area curves were constructed in 2 ways:  first, with

quadrat areas arranged in order of most saline to least saline, and, second,

reciprocally, from the most freshwater site to the most saline.  This analysis was

performed not only to show the effect of sample area on total species found, but

to show the relationship of total cumulative number of species with respect to

salinity gradients.  Salinity gradients were determined based on maximum

surface water salinities measured from July 9, 1997, through October 1, 1997,

at each respective location (Figure 2).
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2.  Species Composition

The species occurring in a given quadrat area are presented as a function of

the relative frequency of each species present.  Relative frequency is defined as

the number of frequency intervals in which the species occurred divided by the

total frequency of all species.  This statistic, as presented, represents the

probability of encountering a given species in a given area of the sample

quadrat.  These data are presented graphically in the form of pie charts so that

dominance of given species as described by relative frequency is easily seen.

3.  Population Structure

To analyze the general population structure of the 10 sample areas, species

abundance versus species rank curves were generated.  These curves are

typically referred to as Whittaker plots in which the Y-axis corresponds to some

form of abundance measure (Whittaker, 1972).  For the present analysis,

frequency percent was calculated, which equals the number of frequency

intervals in which the species was found divided by the total number of

frequency intervals present.  The scale of the Y-axis is logarithmic (log10).  The

X-axis represents the rank of species “N” from 1 (most abundant species) to “N”

(most rare species).  The resulting plots typically give curves of geometric

(straight line, steep slope), logarithmic (straight line, gradual slope), and

lognormal (S-shaped) distributions.  These curve forms relate abundance

distribution patterns of species in sample areas contrasting distributions of rare

versus very common species.  Whittaker (1972) related the form of species

abundance versus species rank curves to several resource utilization

hypotheses describing the ability of a species to use different parts of a

resource along a resource gradient.  This ability of a species has been

described generally as the occupation of the species, or niche.  Where

2 species occupy the same niche, they are competitive with one another for the

resource and the most competitive may completely exclude the other species.

The geometric curve is correlated to a niche-preemption hypothesis by

Whittaker (1992) and assumes that a dominant species occupies a given

fraction of the resource.  The second most dominant occupies a given fraction

of the remaining resource and so on.  The resulting curve is generally a straight

line with a steep slope.  This type of curve is
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generally obtained in areas where species diversity is low and in which

environmental conditions are relatively severe and a single environmental

resource is extremely important, i.e., salinity.

The lognormal distribution is found in situations where the niche preemption and

random niche-boundary hypothesis situations occur.  The latter is described as

the condition in which several unlimiting resources are present and species

abundances are limited by competitive interaction at randomly located

boundaries.  The lognormal distribution is characteristic of a community in which

a large number of species have intermediate importance and few rare or few

dominant species are present.  When the number of species (Y-axis) is plotted

against a geometric (octave) scale (X-axis) of species abundance, the resulting

distribution is described by the central limit theorem, e.g., a normal distribution

around a central modal abundance class.

A third distribution described by Whittaker (1992) is the logarithmic series.  This

type of distribution implies that the number of rare species, or those with

minimal distributions, is always maximized and that the number of species

represented by a single individual is always maximal (Krebs, 1989).  When the

number of species is graphed (Y-axis) against the number of individuals found

for each species (X-axis), the resulting curve is termed a “hollow curve”.  This

curve has an initial descending slope similar to the lognormal distribution;

however, the slope becomes linear.  Whittaker (1992) offers no theoretical

justification for this type of distribution, indicating only weak inference can be

made to the previously described niche-boundary hypothesis.  The extensive

analysis of species abundance and rank relationships was performed for

several reasons:  most importantly, to establish species richness and evenness

relationships among the 10 quadrat areas as compared to existing salinity

gradients.

4.  Species Distribution Patterns

The frequency of all species for all areas of the quadrat are presented

graphically.  This procedure allows visual representation of species occurrence
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patterns in relation to one another and also in relation to specific chemical or

physical parameters such as salinity, distance from river channel, elevation, or

sediment structure.

5.  Plant Community Similarity

Plant community similarity indices were calculated for all possible pair-wise

comparisons of the 10 quantitative quadrats.  To calculate these statistics,

2 common similarity indices were used.  The first is Sorensen’s similarity

coefficient (Ss), as follows:

Ss = 2A/(2A + B + C)

where,

A = number of species present in both samples A and B,

B = number of species occurring in sample B but absent in sample A, and

C = number of species occurring in sample A but absent in sample B.

This procedure was first used by Czekanowski in 1913, however, was

re-introduced by Sorensen in 1948.

The second measure of similarity used is Jaccard’s community coefficient (Sj),

as follows:

Sj = A/(A + B + C)

where,

A, B, and C are as previously described.

The weaknesses of the uses of similarity indices to describe plant communities

are well documented; however, for the intent and purposes of this report, they

serve as a mechanism to compare the species composition based on the

presence-absence data of the 10 quadrat areas and thus enable very general

observations about the similarities of the species associations to be made.
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3.0 RESULTS

3.1 PLANT SPECIES AND SPECIES-AREA CURVES

Species codes, botanical names, common names, and USACOE regional and national

wetland indicators of all plant species observed at the SNWR are presented in Table 2.  Plant

species found in each individual quadrat are summarized in Table 3.  The frequency and cover

data matrix obtained for all species in all quadrat areas is summarized in Appendix Table A-1.

Quadrat summary statistics for species cover and frequency are given in Table 4.  Mean

percent cover estimates for all species occurring in qualitative plots are tabulated in Tables 5

and 6.

The botanical names of several plant species detailed in this report are different than those

indicated by Pearlstine et al. (1990).  To prevent confusion in comparison with these data, a

brief explanation of these differences is warranted.  The most notable difference is the

nomenclature of creeping spikerush (Eleocharis fallax Weatherby), which was referred to as

sand spikerush (Eleocharis montevidensis Kunth) in their study.  Sand spikerush (Eleocharis

montevidensis Kunth), as described in Radford et al. (1968) and Beal (1977), occurs very

rarely in North and South Carolina, whereas creeping spikerush (Eleocharis fallax Weatherby)

is of common occurrence in brackish marshes throughout the intercoastal plain of North

Carolina, South Carolina, and Georgia.  These species are difficult to distinguish with both

having thin, wiry stems originating from a thin, reddish rhizome.  These species are

distinguished vegetatively by creeping spikerush (Eleocharis fallax Weatherby) having a firm,

collar-like summit of the leaf sheath being generally oblique without a mucro.  By contrast,

sand spikerush (Eleocharis montevidensis Kunth) has a truncate leaf sheath with a prominent

mucro at the summit.  Creeping spikerush (Eleocharis fallax Weatherby) is described as being

larger, up to 70 cm tall, compared to a 40-cm height expected for sand spikerush (Eleocharis

montevidensis Kunth).  For comparative drawings, see Godfrey and Wooten (1979).  All

specimens found at the SNWR are larger than 40 cm, and, in no instance, has a mucro at the

summit of the leaf sheath been observed.  For these reasons, this species has tentatively been

identified as creeping spikerush (Eleocharis fallax Weatherby).  Comparison to herbarium

specimens has been made and appear to indicate this is the species present.  However, strict

botanical protocol would suggest that this plant presently be referred to as spikerush

(Eleocharis sp.).  This approach was considered, but due to the importance of this species and

the common
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TTaabbllee  22

SSppeecciieess  CCooddeess,,  BBoottaanniiccaall  NNaammeess,,  CCoommmmoonn  NNaammeess,,
FFDDEEPP  ((CChhaapptteerr  6633--334400..445500,,  FFAACC))  CCllaassssiiffiiccaattiioonnss,,  aanndd  UUSSAACCOOEE  RReeggiioonnaall  aanndd  NNaattiioonnaall  WWeettllaanndd  IInnddiiccaattoorrss  ooff

AAllll  PPllaanntt  SSppeecciieess  OObbsseerrvveedd  aatt  tthhee  SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

              USACOE           
FDEP

Species Classifi- Region 2 National
Code Botanical Name Common Name cation Indicator Indicator

AACCEE  RRUUBB AAcceerr  rruubbrruumm  LL.. RReedd  mmaappllee FFAACCWW FFAACC FFAACC
AAGGAA  PPUURR AAggaalliinniiss  ppuurrppuurreeaa  ((LL..))  RRaaff.. LLaarrggee  ppuurrppllee  ffaallssee--ffooxxgglloovvee FFAACCWW FFAACCWW FFAACC,,  FFAACCWW
AALLNN  SSEERR AAllnnuuss  sseerrrruullaattaa  ((AAiitt..))  WWiilllldd.. BBrrooookk--ssiiddee  aallddeerr OOBBLL FFAACCWW++ FFAACCWW++,,  OOBBLL
AALLTT  PPHHII AAlltteerrnnaanntthheerraa  pphhiillooxxeerrooiiddeess  ((MMaarrtt..))  GGrriisseebb.. AAlllliiggaattoorr  wweeeedd OOBBLL OOBBLL OOBBLL
AAMMAA  CCAANN AAmmaarraanntthhuuss  ccaannnnaabbiinnuuss  ((LL..))  SSaauueerr TTiiddeemmaarrsshh  aammaarraanntthhuuss OOBBLL OOBBLL OOBBLL
AAMMPP  AARRBB AAmmppeellooppssiiss  aarrbboorreeaa  ((LL..))  KKooeehhnnee PPeeppppeerr  vviinnee NNOONNEE  ((VViinnee)) FFAACC++ FFAACC,,  FFAACCWW
AANNDD  GGLLOO AAnnddrrooppooggoonn  gglloommeerraattuuss  ((WWaalltt..))  BBSSPP.. BBuusshhyy  bblluueesstteemm FFAACCWW FFAACCWW++ FFAACCWW,,  OOBBLL
AAPPII  AAMMEE AAppiiooss  aammeerriiccaannaa  MMeeddiicc.. GGrroouunndd  nnuutt NNOONNEE  ((VViinnee)) FFAACCWW FFAACC,,  FFAACCWW
AARRTT  HHIISS AArrtthhrraaxxoonn  hhiissppiidduuss  vvaarr..  ccrryyppttaatthheerruuss  ((HHaacckkeell))  HHoonnddaa.. JJooiinntt--hheeaadd  aarrtthhrraaxxoonn UUPPLL FFAACCUU++ FFAACCUU++,,  FFAACCWW
AASSTT  EELLLL AAsstteerr  eelllliioottttiiii  TToorrrr..  &&  GGrraayy EElllliiootttt''ss  aasstteerr OOBBLL OOBBLL OOBBLL
AASSTT  SSPP.. AAsstteerr  ssppeecciieess AAsstteerr ------ ------ ------
AASSTT  SSUUBB AAsstteerr  ssuubbuullaattuuss  MMiicchhxx.. AAnnnnuuaall  ssaallttmmaarrsshh  aasstteerr OOBBLL OOBBLL FFAACCWW,,  OOBBLL
AASSTT  TTEENN AAsstteerr  tteennuuiiffoolliiuuss  LL.. PPeerreennnniiaall  ssaallttmmaarrsshh  aasstteerr OOBBLL OOBBLL OOBBLL
BBAACC  HHAALL BBaacccchhaarriiss  hhaalliimmiiffoolliiaa  LL.. EEaasstteerrnn  ffaallssee--wwiillllooww FFAACC FFAACC FFAACC,,  FFAACCWW
BBEETT  NNIIGG BBeettuullaa  nniiggrraa  LL.. RRiivveerr  bbiirrcchh OOBBLL FFAACCWW FFAACCWW,,  OOBBLL
BBIIDD  LLAAEE BBiiddeennss  llaaeevviiss  ((LL..))  BBSSPP.. SSmmooootthh  bbeeggggaarr--ttiicckkss OOBBLL OOBBLL OOBBLL
BBIIDD  MMIITT BBiiddeennss  mmiittiiss  ((MMiicchhxx..))  SShheerrffff SSmmaallll--ffrruuiitt  bbeeggggaarr--ttiicckkss OOBBLL OOBBLL OOBBLL
BBOOEE  CCYYLL BBooeehhmmeerriiaa  ccyylliinnddrriiccaa  ((LL..))  SSwwaarrttzz.. BBoogg  hheemmpp OOBBLL FFAACCWW++ FFAACCWW,,  OOBBLL
BBOOLL  AASSTT BBoollttoonniiaa  aasstteerrooiiddeess  ((LL..))  LL''HHeerr.. WWhhiittee  bboollttoonniiaa FFAACCWW FFAACCWW FFAACCWW,,  OOBBLL
CCAARR  AALLBB CCaarreexx  aallbboolluutteesscceennss  SScchhwweeiinniittzz GGrreeeenniisshh--wwhhiittee  sseeddggee FFAACCWW FFAACC++ FFAACC++,,  FFAACCWW
CCAARR  AAQQUU CCaarryyaa  aaqquuaattiiccaa  ((MMiicchhxx..  FF..))  NNuutttt.. WWaatteerr  hhiicckkoorryy OOBBLL OOBBLL OOBBLL
CCAARR  SSPP.. CCaarreexx  ssppeecciieess SSeeddggee ------ ------ ------
CCEEPP  OOCCCC CCeepphhaallaanntthhuuss  oocccciiddeennttaalliiss  LL.. CCoommmmoonn  bbuuttttoonnbbuusshh OOBBLL OOBBLL OOBBLL
CCIICC  MMEEXX CCiiccuuttaa  mmeexxiiccaannaa  CCoouulltt..  &&  RRoossee MMeexxiiccaann  wwaatteerr  hheemmlloocckk OOBBLL OOBBLL OOBBLL
CCIINN  AARRUU CCiinnnnaa  aarruunnddiinnaacceeaa  LL.. SSttoouutt  wwoooodd--rreeeeddggrraassss NNOONNEE FFAACCWW FFAACCWW,,  FFAACCWW++
CCOORR  FFOOEE CCoorrnnuuss  ffooeemmiinnaa  MMiillll.. SSttiiffff  ccoorrnneell FFAACCWW FFAACCWW-- FFAACC,,  FFAACCWW
CCYYPP  FFLLAA CCyyppeerruuss  ffllaavveesscceennss  LL.. YYeellllooww  ffllaattsseeddggee FFAACCWW OOBBLL OOBBLL
CCYYPP  HHAASS CCyyppeerruuss  hhaassppaann  LL.. SShheeaatthheedd  ffllaattsseeddggee OOBBLL OOBBLL OOBBLL
CCYYPP  SSPP.. CCyyppeerruuss  ssppeecciieess FFllaattsseeddggee ------ ------ ------
CCYYPP  SSTTRR CCyyppeerruuss  ssttrriiggoossuuss  LL.. SSttrraaww--ccoolloorr  ffllaattsseeddggee FFAACCWW FFAACCWW FFAACCWW
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TTaabbllee  22
((ccoonnttiinnuueedd))

SSppeecciieess  CCooddeess,,  BBoottaanniiccaall  NNaammeess,,  CCoommmmoonn  NNaammeess,,
FFDDEEPP  ((CChhaapptteerr  6633--334400..445500,,  FFAACC))  CCllaassssiiffiiccaattiioonnss,,  aanndd  UUSSAACCOOEE  RReeggiioonnaall  aanndd  NNaattiioonnaall  WWeettllaanndd  IInnddiiccaattoorrss  ooff

AAllll  PPllaanntt  SSppeecciieess  OObbsseerrvveedd  aatt  tthhee  SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

              USACOE           
FDEP

Species Classifi- Region 2 National
Code Botanical Name Common Name cation Indicator Indicator

Table 2, page 2  DDEESS  SSPP.. DDeessmmooddiiuumm  ssppeecciieess TTiicckk--ttrreeffooiill ------ ------ ------
DDUULL  AARRUU DDuulliicchhiiuumm  aarruunnddiinnaacceeuumm  ((LL..))  BBrriittttoonn TThhrreeee--wwaayy  sseeddggee OOBBLL OOBBLL OOBBLL
EELLEE  CCEELL EElleeoocchhaarriiss  cceelllluulloossaa  TToorrrr.. GGuullff  CCooaasstt  ssppiikkeerruusshh OOBBLL OOBBLL OOBBLL
EELLEE  EELLOO EElleeoocchhaarriiss  eelloonnggaattaa  CChhaappmm.. SSlliimm  ssppiikkeerruusshh OOBBLL OOBBLL OOBBLL
EELLEE  GGEENN EElleeoocchhaarriiss  ggeenniiccuullaattaa  ((LL..))  RRooeemm..  &&  JJ..  AA..  SScchhuulltteess CClluusstteerreedd  ssppiikkeerruusshh OOBBLL FFAACCWW++ FFAACCWW,,  OOBBLL
EELLEE  FFAALL EElleeoocchhaarriiss  ffaallllaaxx  WWeeaatthheerrbbyy CCrreeeeppiinngg  ssppiikkeerruusshh OOBBLL OOBBLL OOBBLL
EELLEE  GGEENN EElleeoocchhaarriiss  ggeenniiccuullaattaa  ((LL..))  RRooeemm..  &&  JJ..  AA..  SScchhuulltteess CClluusstteerreedd  ssppiikkeerruusshh OOBBLL FFAACCWW++ FFAACCWW,,  OOBBLL
EELLEE  QQUUAA EElleeoocchhaarriiss  qquuaaddrraanngguullaattaa  ((MMiicchhxx..))  RRooeemm..  &&  JJ..  AA..  SScchhuulltteess SSqquuaarree--sstteemm  ssppiikkeerruusshh OOBBLL OOBBLL OOBBLL
EERRAA  RREEFF EErraaggrroossttiiss  rreeffrraaccttaa  ((CChhaappmm..))  SSccrriibbnn.. MMeeaaddooww  lloovveeggrraassss FFAACC FFAACCWW FFAACCWW
EERRII  GGIIGG EErriiaanntthhuuss  ggiiggaanntteeuuss  ((WWaalltt..))  MMuuhhll.. SSuuggaarrccaannee  pplluummeeggrraassss OOBBLL FFAACCWW FFAACCWW,,  FFAACCWW++
EEUUPP  LLEEPP EEuuppaattoorriiuumm  lleeppttoopphhyylllluumm  DDCC.. FFeennnneell OOBBLL FFAACC++ FFAACC++
EEUUTT  TTEENN EEuutthhaammiiaa  tteennuuiiffoolliiaa  ((PPuurrsshh))  NNuutttt.. FFrraaggrraanntt--ggoollddeenn--rroodd FFAACC ------ ------
FFOORR  SSEEGG FFoorreessttiieerraa  sseeggrreeggaattaa  ((JJaaccqq..))  KKrruugg  &&  UUrrbbaann FFlloorriiddaa  pprriivveett FFAACC ------ ------
FFRRAA  CCAARR FFrraaxxiinnuuss  ccaarroolliinniiaannaa  MMiillll.. CCaarroolliinnaa  aasshh OOBBLL OOBBLL OOBBLL
FFUUII  BBRREE FFuuiirreennaa  bbrreevviisseettaa  ((CCoovviillllee))  CCoovviillllee SSaallttmmaarrsshh  uummbbrreellllaa--sseeddggee OOBBLL OOBBLL OOBBLL
GGAALL  TTIINN GGaalliiuumm  ttiinnccttoorriiuumm  LL.. SSttiiffff  mmaarrsshh  bbeeddssttrraaww FFAACCWW FFAACCWW FFAACCWW,,  OOBBLL
GGLLEE  AAQQUU GGlleeddiittssiiaa  aaqquuaattiiccaa  MMaarrsshhaallll WWaatteerr--llooccuusstt OOBBLL OOBBLL OOBBLL
HHAABB  RREEPP HHaabbeennaarriiaa  rreeppeennss**  NNuutttt.. WWaatteerr--ssppiiddeerr  oorrcchhiidd FFAACCWW OOBBLL OOBBLL
HHYYDD  UUMMBB HHyyddrrooccoottyyllee  uummbbeellllaattaa  LL.. MMaarrsshh  ppeennnnyywwoorrtt FFAACCWW OOBBLL OOBBLL
HHYYPP  HHYYPP HHyyppeerriiccuumm  hhyyppeerriiccooiiddeess  ((LL..))  CCrraannttzz SStt..  AAnnddrreeww''ss  ccrroossss FFAACC ------ ------
HHYYPP  MMUUTT HHyyppeerriiccuumm  mmuuttiilluumm  LL.. SSlleennddeerr  SStt..  JJoohhnn''ss--wwoorrtt FFAACCWW FFAACCWW FFAACCWW,,  FFAACCWW++
IILLEE  AAMMBB IIlleexx  aammbbiigguuaa**  ((MMiicchhxx..))  TToorrrr.. CCaarroolliinnaa  hhoollllyy UUPPLL ------ ------
IIMMPP  CCAAPP IImmppaattiieennss  ccaappeennssiiss  MMeeeerrbb.. SSppootttteedd  ttoouucchh--mmee--nnoott OOBBLL FFAACCWW FFAACCWW,,  FFAACCWW++
IIPPOO  SSAAGG IIppoommooeeaa  ssaaggiittttaattaa  PPooiirr.. SSaallttmmaarrsshh  mmoorrnniinngg--gglloorryy NNOONNEE  ((VViinnee)) FFAACCWW FFAACCWW
IIRRII  HHEEXX IIrriiss  hheexxaaggoonnaa  WWaalltteerr PPrraaiirriiee  iirriiss OOBBLL OOBBLL OOBBLL
JJUUNN  EEFFFF JJuunnccuuss  eeffffuussuuss  LL.. SSoofftt  rruusshh OOBBLL FFAACCWW++ FFAACCWW++,,  OOBBLL
JJUUNN  MMAARR JJuunnccuuss  mmaarrggiinnaattuuss  RRoossttkk.. GGrraassss--lleeaaff  rruusshh FFAACCWW FFAACCWW FFAACCWW,,  FFAACCWW++
JJUUNN  SSCCII JJuunnccuuss  sscciirrppooiiddeess  LLaamm.. NNeeeeddllee--ppoodd  rruusshh OOBBLL FFAACCWW++ FFAACCWW,,  FFAACCWW++
JJUUNN  SSIILL JJuunniippeerruuss  ssiilliicciiccoollaa  ((SSmmaallll))  BBaaiilleeyy SSoouutthheerrnn    cceeddaarr UUPPLL FFAACC FFAACC,,  FFAACCWW
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Table 2,
((ccoonnttiinnuueedd))

SSppeecciieess  CCooddeess,,  BBoottaanniiccaall  NNaammeess,,  CCoommmmoonn  NNaammeess,,
FFDDEEPP  ((CChhaapptteerr  6633--334400..445500,,  FFAACC))  CCllaassssiiffiiccaattiioonnss,,  aanndd  UUSSAACCOOEE  RReeggiioonnaall  aanndd  NNaattiioonnaall  WWeettllaanndd  IInnddiiccaattoorrss  ooff

AAllll  PPllaanntt  SSppeecciieess  OObbsseerrvveedd  aatt  tthhee  SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

              USACOE           
FDEP

Species Classifi- Region 2 National
Code Botanical Name Common Name cation Indicator Indicator

LLEEEE  HHEEXX LLeeeerrssiiaa  hheexxaannddrraa  SSwwaarrttzz CClluubb--hheeaadd  ccuuttggrraassss OOBBLL OOBBLL OOBBLL
LLEEEE  OORRYY LLeeeerrssiiaa  oorryyzzooiiddeess  ((LL..))  SSwwaarrttzz RRiiccee  ccuuttggrraassss OOBBLL OOBBLL OOBBLL
LLIILL  CCHHII LLiillaaeeooppssiiss  cchhiinneennssiiss  ((LL..))  KKuunnttzzee EEaasstteerrnn  lliillaaeeooppssiiss OOBBLL OOBBLL OOBBLL
LLIIQQ  SSTTYY LLiiqquuiiddaammbbaarr  ssttyyrraacciifflluuaa  LL.. SSwweeeettgguumm FFAACCWW FFAACC++ FFAACC,,  FFAACCWW
LLOOBB  GGLLAA LLoobbeelliiaa  ggllaanndduulloossaa  WWaalltteerr GGllaanndduullaarr  lloobbeelliiaa FFAACCWW OOBBLL OOBBLL
LLOONN  JJAAPP LLoonniicceerraa  jjaappoonniiccaa  TThhuunnbb.. JJaappaanneessee  hhoonneeyyssuucckkllee UUPPLL FFAACC-- FFAACCUU,,  FFAACC++
LLUUDD  LLEEPP LLuuddwwiiggiiaa  lleeppttooccaarrppaa  ((NNuutttt..))  HHaarraa RRiivveerr  sseeeeddbbooxx OOBBLL OOBBLL OOBBLL
LLUUDD  MMIICC LLuuddwwiiggiiaa  mmiiccrrooccaarrppaa  MMiicchhxx.. SSmmaallll--ffrruuiitt  sseeeeddbbooxx OOBBLL OOBBLL OOBBLL
LLUUDD  PPAALL LLuuddwwiiggiiaa  ppaalluussttrriiss  ((LL..))  EElllliiootttt MMaarrsshh  sseeeeddbbooxx OOBBLL OOBBLL OOBBLL
LLUUDD  PPIILL LLuuddwwiiggiiaa  ppiilloossaa  WWaalltt.. HHaaiirryy  sseeeeddbbooxx OOBBLL OOBBLL OOBBLL
LLUUDD  RREEPP LLuuddwwiiggiiaa  rreeppeennss  JJ..  FFoorrsstt.. CCrreeeeppiinngg  sseeeeddbbooxx OOBBLL OOBBLL OOBBLL
LLUUZZ  FFLLUU LLuuzziioollaa  fflluuiittaannss  ((MMiicchhxx..))  TTeerrrreellll  &&  HH..  RRoobbiinnssoonn LLuuzziioollaa OOBBLL OOBBLL OOBBLL
LLYYCC  RRUUBB LLyyccooppuuss  rruubbeelllluuss  MMooeenncchh WWaatteerr  hhooaarrhhoouunndd OOBBLL OOBBLL OOBBLL
MMAAGG  VVIIRR MMaaggnnoolliiaa  vviirrggiinniiaannaa  LL.. SSwweeeettbbaayy OOBBLL FFAACCWW++ FFAACCWW++,,  OOBBLL
MMIIKK  SSCCAA MMiikkaanniiaa  ssccaannddeennss  ((LL..))  WWiilllldd.. CClliimmbbiinngg  hheemmppwweeeedd NNOONNEE  ((VViinnee)) FFAACCWW++ FFAACCWW++,,  OOBBLL
MMUURR  KKEEII MMuurrddaannnniiaa  kkeeiissaakk  ((HHaasssskk..))  HHaanndd..--MMaazzzz.. MMaarrsshh  ddeewwfflloowweerr FFAACC OOBBLL OOBBLL
MMYYRR  CCEERR MMyyrriiccaa  cceerriiffeerraa  LL.. WWaaxx  mmyyrrttllee FFAACC FFAACC++ FFAACC,,  FFAACC++
NNYYSS  AAQQUU NNyyssssaa  aaqquuaattiiccaa  LL.. WWaatteerr--ttuuppeelloo OOBBLL OOBBLL OOBBLL
NNYYSS  BBIIFF NNyyssssaa  ssyyllvvaattiiccaa  MMaarrsshh..  vvaarr..  bbiifflloorraa  ((WWaalltt..))  SSaarrgg.. SSwwaammpp  bbllaacckk  gguumm OOBBLL OOBBLL FFAACCWW++,,  OOBBLL
NNYYSS  OOGGEE NNyyssssaa  ooggeecchhee  BBaarrttrr..  eexx  MMaarrsshh.. OOggeeeecchheeee--lliimmee OOBBLL OOBBLL OOBBLL
OONNOO  SSEENN OOnnoocclleeaa  sseennssiibbiilliiss**  LL.. SSeennssiittiivvee  ffeerrnn FFAACCWW FFAACCWW FFAACCWW
OOSSMM  RREEGG OOssmmuunnddaa  rreeggaalliiss**  LL.. RRooyyaall  ffeerrnn OOBBLL OOBBLL OOBBLL
OOXXYY  FFIILL OOxxyyppoolliiss  ffiilliiffoorrmmiiss  ((WWaalltt..))  BBrriitttt.. WWaatteerr  ccoowwbbaannee OOBBLL FFAACCWW++ FFAACCWW,,  OOBBLL
PPAANN  HHEEMM PPaanniiccuumm  hheemmiittoommoonn  SScchhuulltt.. MMaaiiddeennccaannee OOBBLL OOBBLL FFAACCWW++,,  OOBBLL
PPAANN  RRIIGG PPaanniiccuumm  rriiggiidduulluumm  BBoosscc..  eexx  NNeeeess RReedd--ttoopp  ppaanniicc  ggrraassss FFAACCWW FFAACCWW FFAACC,,  FFAACCWW++
PPEELL  VVIIRR PPeellttaannddrraa  vviirrggiinniiccaa  ((LL..))  KKuunntthh GGrreeeenn  aarruumm OOBBLL OOBBLL OOBBLL
PPEERR  PPAALL PPeerrsseeaa  ppaalluussttrriiss  ((RRaaff..))  SSaarrgg.. SSwwaammpp  rreedd--bbaayy OOBBLL FFAACCWW FFAACCWW
PPIINN  TTAAEE PPiinnuuss  ttaaeeddaa  LL.. LLoobblloollllyy  ppiinnee UUPPLL FFAACC UUPPLL,,  FFAACC
PPLLAA  OOCCCC PPllaattaannuuss  oocccciiddeennttaalliiss  LL.. AAmmeerriiccaann  ssyyccaammoorree FFAACCWW FFAACCWW-- FFAACC,,  FFAACCWW
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PPLLUU  OODDOO PPlluucchheeaa  ooddoorraattaa  ((LL..))  CCaassss.. SSaalltt  mmaarrsshh  fflleeaabbaannee FFAACCWW FFAACCWW FFAACCWW
PPLLUU  RROOSS PPlluucchheeaa  rroosseeaa  GGooddffrreeyy GGooddffrreeyy''ss  fflleeaabbaannee FFAACCWW FFAACCWW FFAACCWW
PPOOLL  AARRII PPoollyyggoonnuumm  aarriiffoolliiuumm  LL.. HHaallbbeerrdd--lleeaaff  tteeaarrtthhuummbb OOBBLL OOBBLL OOBBLL
PPOOLL  HHYYDD PPoollyyggoonnuumm  hhyyddrrooppiippeerrooiiddeess  MMiicchhxx.. MMiilldd  wwaatteerr--ppeeppppeerr OOBBLL OOBBLL OOBBLL
PPOOLL  PPUUNN PPoollyyggoonnuumm  ppuunnccttaattuumm  EEllll.. DDootttteedd  ssmmaarrttwweeeedd OOBBLL FFAACCWW++ FFAACCWW,,  OOBBLL
PPOOLL  SSAAGG PPoollyyggoonnuumm  ssaaggiittttaattuumm  LL.. AArrrrooww--lleeaaff  tteeaarrtthhuummbb OOBBLL OOBBLL OOBBLL
PPOONN  CCOORR PPoonntteeddeerriiaa  ccoorrddaattaa  LL.. PPiicckkeerreellwweeeedd OOBBLL OOBBLL OOBBLL
PPTTII  CCOOSS PPttiilliimmnniiuumm  ccoossttaattuumm  ((EElllliiootttt))  RRaadd.. RRiibbbbeedd  mmoocckk  bbiisshhoopp--wweeeedd UUPPLL FFAACCWW FFAACCWW,,  OOBBLL
QQUUEE  LLAAUU QQuueerrccuuss  llaauurriiffoolliiaa  MMiicchhxx.. SSwwaammpp  llaauurreell  ooaakk FFAACCWW FFAACCWW FFAACCWW--,,  FFAACCWW
QQUUEE  LLYYRR QQuueerrccuuss  llyyrraattaa  WWaalltteerr OOvveerrccuupp  ooaakk OOBBLL OOBBLL OOBBLL
QQUUEE  NNIIGG QQuueerrccuuss  nniiggrraa  LL.. WWaatteerr  ooaakk FFAACCWW FFAACC FFAACC,,  FFAACCWW
RRHHYY  CCOORR RRhhyynncchhoossppoorraa  ccoorrnniiccuullaattaa  ((LLaamm..))  GGrraayy SShhoorrtt--bbrriissttllee  bbeeaakkrruusshh OOBBLL OOBBLL OOBBLL
RRHHYY  MMCCCC RRhhyynncchhoossppoorraa  mmiiccrrooccaarrppaa  BBaallddww..  eexx  GGrraayy SSmmaallll--ffrruuiitteedd  bbeeaakkrruusshh OOBBLL FFAACCWW++ FFAACCWW++
RROOSS  PPAALL RRoossaa  ppaalluussttrriiss  MMaarrsshh.. SSwwaammpp  rroossee OOBBLL OOBBLL OOBBLL
RRUUBB  BBEETT RRuubbuuss  bbeettuulliiffoolliiuuss  SSmmaallll BBllaacckkbbeerrrryy FFAACC FFAACC FFAACC
RRUUMM  VVEERR RRuummeexx  vveerrttiicciillllaattuuss  LL.. SSwwaammpp  ddoocckk FFAACCWW FFAACCWW++ FFAACCWW,,  OOBBLL
SSAACC  SSTTRR SSaacccciioolleeppiiss  ssttrriiaattaa  ((LL..))  NNaasshh.. AAmmeerriiccaann  ccuuppssccaallee OOBBLL OOBBLL OOBBLL
SSAAGG  GGRRAA SSaaggiittttaarriiaa  ggrraammiinneeaa  MMiicchhxx.. NNaarrrrooww--lleeaavveedd  aarrrrooww--hheeaadd OOBBLL OOBBLL OOBBLL
SSAAGG  LLAANN SSaaggiittttaarriiaa  llaanncciiffoolliiaa  LL.. BBuullll--ttoonngguuee  aarrrrooww--hheeaadd OOBBLL OOBBLL OOBBLL
SSAAGG  LLAATT SSaaggiittttaarriiaa  llaattiiffoolliiaa  WWiilllldd.. BBrrooaadd--lleeaaff  aarrrrooww--hheeaadd OOBBLL OOBBLL OOBBLL
SSAAGG  SSTTAA SSaaggiittttaarriiaa  ssttaaggnnoorruumm  SSmmaallll WWaatteerr  aarrrrooww--hheeaadd OOBBLL OOBBLL OOBBLL
SSAALL  CCAARR SSaalliixx  ccaarroolliinniiaannaa  MMiicchhxx.. CCooaassttaall--ppllaaiinn  wwiillllooww OOBBLL OOBBLL FFAACCWW++,,  OOBBLL
SSAAMM  CCAANN SSaammbbuuccuuss  ccaannaaddeennssiiss  LL.. EEllddeerrbbeerrrryy FFAACC FFAACCWW-- UUPPLL,,  FFAACCWW
SSAAPP  SSEEBB SSaappiiuumm  sseebbiiffeerruumm  ((LL..))  RRooxxbb.. CChhiinneessee  ttaallllooww--ttrreeee FFAACC FFAACC FFAACCUU++,,  FFAACC
SSAAUU  CCEERR SSaauurruurruuss  cceerrnnuuuuss  LL.. LLiizzaarrdd''ss  ttaaiill OOBBLL OOBBLL OOBBLL
SSCCII  CCYYPP SScciirrppuuss  ccyyppeerriinnuuss  ((LL..))  KKuunntthh WWoooollggrraassss  bbuullrruusshh OOBBLL OOBBLL FFAACCWW++,,  OOBBLL
SSCCII  PPUUNN SScciirrppuuss  ppuunnggeennss  VVaahhll TThhrreeee--ssqquuaarree  bbuullrruusshh OOBBLL OOBBLL FFAACCWW++,,  OOBBLL
SSCCII  RROOBB SScciirrppuuss  rroobbuussttuuss  PPuurrsshh AAllkkaallii  bbuullrruusshh OOBBLL OOBBLL OOBBLL
SSCCII  VVAALL SScciirrppuuss  vvaalliidduuss  VVaahhll SSoofftt--sstteemm  bbuullrruusshh OOBBLL OOBBLL OOBBLL
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SSEESS  PPUUNN SSeessbbaanniiaa  ppuunniicceeaa  ((CCaavv..))  BBeenntthh.. PPuurrppllee  rraattttllee--bbuusshh FFAACC FFAACC++ FFAACC++,,  FFAACCWW--
SSOOLL  SSEEMM SSoolliiddaaggoo  sseemmppeerrvviirreennss  LL.. SSeeaassiiddee  ggoollddeenn--rroodd FFAACCWW FFAACCWW FFAACCWW--,,  FFAACCWW
SSOOLL  SSTTRR SSoolliiddaaggoo  ssttrriiccttaa  AAiitt.. WWiillllooww--lleeaaff  ggoollddeenn--rroodd FFAACCWW OOBBLL FFAACCWW--,,  OOBBLL
SSPPAA  AALLTT SSppaarrttiinnaa  aalltteerrnniifflloorraa  LLooiisseelleeuurr SSaallttmmaarrsshh  ccoorrddggrraassss OOBBLL OOBBLL OOBBLL
SSPPAA  BBAAKK SSppaarrttiinnaa  bbaakkeerrii  MMeerrrriillll SSaanndd  ccoorrddggrraassss FFAACCWW FFAACCWW++ FFAACCWW++
SSPPAA  CCYYNN SSppaarrttiinnaa  ccyynnoossuurrooiiddeess  ((LL..))  RRootthh BBiigg  ccoorrddggrraassss OOBBLL OOBBLL OOBBLL
SSPPII  CCEERR SSppiirraanntthheess  cceerrnnuuaa  ((LL..))  LL..  CC..  RRiicchh  vvaarr..  ooddoorraattaa**  ((NNuutttt..))  CCoorrrreellll NNooddddiinngg  llaaddiieess’’--ttrreesssseess FFAACCWW OOBBLL OOBBLL
TTAAXX  DDIISS TTaaxxooddiiuumm  ddiissttiicchhuumm  ((LL..))  LL..  CC..  RRiicchh.. BBaalldd  ccyypprreessss OOBBLL OOBBLL OOBBLL
TTOOXX  RRAADD TTooxxiiccooddeennddrroonn  rraaddiiccaannss  ((LL..))  KKuunnttzzee PPooiissoonn  iivvyy NNOONNEE  ((VViinnee)) FFAACC FFAACCUU,,  FFAACCWW
TTYYPP  AANNGG TTyypphhaa  aanngguussttiiffoolliiaa  LL.. NNaarrrrooww--lleeaavveedd  ccaattttaaiill OOBBLL OOBBLL OOBBLL
TTYYPP  DDOOMM TTyypphhaa  ddoommiinnggeennssiiss  PPeerrss.. SSoouutthheerrnn  ccaattttaaiill OOBBLL OOBBLL OOBBLL
TTYYPP  LLAATT TTyypphhaa  llaattiiffoolliiaa  LL.. CCoommmmoonn  ccaattttaaiill OOBBLL OOBBLL OOBBLL
UUNNKK  CCOOMMPP UUnnkknnoowwnn  ccoommppoossiittee ---------- ------ ------ ------
UUNNKK  HHEERR UUnnkknnoowwnn  hheerrbb ---------- ------ ------ ------
VVIIBB  DDEENN VViibbuurrnnuumm  ddeennttaattuumm  LL.. SSoouutthheerrnn  aarrrrooww--wwoooodd FFAACCWW FFAACC FFAACC
VVIIBB  NNUUDD VViibbuurrnnuumm  nnuudduumm  LL.. PPoossssuumm--hhaaww  vviibbuurrnnuumm FFAACCWW FFAACCWW++ FFAACCWW++,,  OOBBLL
VVIITT  RROOTT VViittiiss  rroottuunnddiiffoolliiaa  MMiicchhxx.. MMuussccaaddiinnee  ggrraappee NNOONNEE  ((VViinnee)) FFAACC FFAACC--,,  FFAACCWW
VVIIOO  PPRRII VViioollaa  pprriimmuulliiffoolliiaa  LL.. PPrriimmrroossee--lleeaaff  vviioolleett FFAACCWW FFAACCWW FFAACC,,  FFAACCWW++
WWIISS  FFRRUU WWiisstteerriiaa  ffrruutteesscceennss  ((LL..))  PPooiirr.. AAmmeerriiccaann  wwiisstteerriiaa NNOONNEE  ((VViinnee)) FFAACCWW FFAACCWW--,,  FFAACCWW
XXYYRR  IIRRII XXyyrriiss  iirriiddiiffoolliiaa  CChhaappmm.. IIrriiss--lleeaaff  yyeellllooww--eeyyeedd--ggrraassss OOBBLL OOBBLL OOBBLL
XXYYRR  PPLLAA XXyyrriiss  ppllaattyylleeppiiss  CChhaappmm.. TTaallll  yyeellllooww--eeyyeedd--ggrraassss OOBBLL OOBBLL OOBBLL
ZZIIZZ  AAQQUU ZZiizzaanniiaa  aaqquuaattiiccaa  LL.. AAnnnnuuaall  wwiillddrriiccee OOBBLL OOBBLL OOBBLL
ZZIIZZ  MMIILL ZZiizzaanniiooppssiiss  mmiilliiaacceeaa  ((MMiicchhxx..))  DDooeellll  &&  AAsscchheerrss.. SSoouutthheerrnn  wwiillddrriiccee OOBBLL OOBBLL OOBBLL
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FFDDEEPP  CCllaassssiiffiiccaattiioonn::
OOBBLL  ==  OObblliiggaattee  SSppeecciieess;;  FFAACCWW    ==  FFaaccuullttaattiivvee  WWeett  SSppeecciieess;;  FFAACC  ==  FFaaccuullttaattiivvee  SSppeecciieess;;  UUPPLL  ==  UUppllaanndd  SSppeecciieess;;  NNOONNEE  ==  AAqquuaattiicc  oorr  VViinnee

UUSSAACCOOEE  IInnddiiccaattoorr  CCaatteeggoorriieess::
OObblliiggaattee  WWeettllaanndd  ((OOBBLL))..    OOccccuurr  aallmmoosstt  aallwwaayyss  ((eessttiimmaatteedd  pprroobbaabbiilliittyy  >>9999%%))  uunnddeerr  nnaattuurraall  ccoonnddiittiioonnss  iinn  wweettllaannddss..
FFaaccuullttaattiivvee  WWeettllaanndd  ((FFAACCWW))..    UUssuuaallllyy  ooccccuurr  iinn  wweettllaannddss  ((eessttiimmaatteedd  pprroobbaabbiilliittyy  6677%%––9999%%)),,  bbuutt  ooccccaassiioonnaallllyy  ffoouunndd  iinn  nnoonnwweettllaannddss..
FFaaccuullttaattiivvee  ((FFAACC))..    EEqquuaallllyy  lliikkeellyy  ttoo  ooccccuurr  iinn  wweettllaannddss  oorr  nnoonnwweettllaannddss  ((eessttiimmaatteedd  pprroobbaabbiilliittyy  3344%%––6666%%))..
FFaaccuullttaattiivvee  UUppllaanndd  ((FFAACCUU))..    UUssuuaallllyy  ooccccuurr  iinn  nnoonnwweettllaannddss  ((eessttiimmaatteedd  pprroobbaabbiilliittyy  6677%%––9999%%)),,  bbuutt  ooccccaassiioonnaallllyy  ffoouunndd  iinn  wweettllaannddss
((eessttiimmaatteedd  pprroobbaabbiilliittyy  11%%––3333%%))..
OObblliiggaattee  UUppllaanndd  ((UUPPLL))..    OOccccuurr  iinn  wweettllaannddss  iinn  aannootthheerr  rreeggiioonn,,  bbuutt  ooccccuurr  aallmmoosstt  aallwwaayyss  ((eessttiimmaatteedd  pprroobbaabbiilliittyy  >>9999%%))  uunnddeerr  nnaattuurraall  ccoonnddiittiioonnss
iinn  nnoonnwweettllaannddss  iinn  tthhee  rreeggiioonn  ssppeecciiffiieedd..    IIff  aa  ssppeecciieess  ddooeess  nnoott  ooccccuurr  iinn  wweettllaannddss  iinn  aannyy  rreeggiioonn,,  iitt  iiss  nnoott  oonn  tthhee  NNaattiioonnaall  LLiisstt..    AA  ppoossiittiivvee  ((++))
oorr  nneeggaattiivvee  ((--))  ssiiggnn  wwaass  uusseedd  wwiitthh  tthhee  FFaaccuullttaattiivvee  IInnddiiccaattoorr  ccaatteeggoorriieess  ttoo  mmoorree  ssppeecciiffiiccaallllyy  ddeeffiinnee  tthhee  rreeggiioonnaall  ffrreeqquueennccyy  ooff  ooccccuurrrreennccee
iinn  wweettllaannddss..    TThhee  ppoossiittiivvee  ssiiggnn  iinnddiiccaatteess  aa  ffrreeqquueennccyy  ttoowwaarrdd  tthhee  hhiigghheerr  eenndd  ooff  tthhee  ccaatteeggoorryy  ((mmoorree  ffrreeqquueennttllyy  ffoouunndd  iinn  wweettllaannddss))  aanndd  aa
nneeggaattiivvee  ssiiggnn  iinnddiiccaatteess  aa  ffrreeqquueennccyy  ttoowwaarrdd  tthhee  lloowweerr  eenndd  ooff  tthhee  ccaatteeggoorryy  ((lleessss  ffrreeqquueennttllyy  ffoouunndd  iinn  wweettllaannddss))..
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SSppeecciieess  LLiisstt  DDeettaaiilliinngg  PPrreesseennccee  ((XX))  aanndd  AAbbsseennccee  ((----))  ooff  AAllll  PPllaannttss
FFoouunndd  iinn  1100  QQuuaannttiittaattiivvee  QQuuaaddrraattss  EEssttaabblliisshheedd  iinn  tthhee

SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

                             Quadrat Number                             
Species Name 2 10 5 3 4 7 1 6 8 9

AAsstteerr  tteennuuiiffoolliiuuss XX XX XX ---- XX ---- ---- ---- ---- ----
PPlluucchheeaa  ooddoorraattaa XX XX XX XX XX ---- XX XX XX ----
SScciirrppuuss  rroobbuussttuuss XX XX ---- ---- ---- XX ---- ---- ---- ----
SScciirrppuuss  vvaalliidduuss XX XX XX XX XX XX XX XX XX XX
SSppaarrttiinnaa  aalltteerrnniifflloorraa XX XX XX XX ---- XX ---- ---- ---- ----
SSppaarrttiinnaa  ccyynnoossuurrooiiddeess XX ---- ---- XX XX XX ---- ---- ---- ----
TTyypphhaa  aanngguussttiiffoolliiaa XX XX XX XX ---- XX XX XX XX ----
AAlltteerrnnaanntthheerraa  pphhiillooxxeerrooiiddeess ---- XX XX ---- ---- ---- XX ---- ---- ----
AAmmaarraanntthhuuss  ccaannnnaabbiinnuuss ---- XX XX XX XX XX ---- ---- ---- XX
BBiiddeennss  llaaeevviiss ---- XX XX XX XX XX XX XX XX XX
CCiiccuuttaa  mmeexxiiccaannaa ---- XX XX ---- XX XX XX XX XX XX
EElleeoocchhaarriiss  ffaallllaaxx ---- XX XX XX XX ---- XX XX XX XX
IIrriiss  hheexxaaggoonnaa ---- XX ---- ---- ---- ---- XX XX XX ----
PPeellttaannddrraa  vviirrggiinniiccaa ---- XX ---- XX ---- XX ---- ---- ---- ----
PPoollyyggoonnuumm  aarriiffoolliiuumm ---- XX XX ---- ---- ---- XX ---- XX XX
PPoollyyggoonnuumm  ppuunnccttaattuumm ---- XX XX XX XX XX XX XX XX XX
PPoonntteeddeerriiaa  ccoorrddaattaa ---- XX ---- XX XX ---- XX ---- ---- XX
SSaaggiittttaarriiaa  llaanncciiffoolliiaa ---- XX XX XX XX XX XX XX XX ----
ZZiizzaanniiooppssiiss  mmiilliiaacceeaa ---- XX XX XX XX XX XX XX XX XX
AAsstteerr  eelllliioottttiiii ---- ---- XX ---- XX XX XX XX XX XX
AAsstteerr  ssppeecciieess ---- ---- ---- ---- ---- XX ---- ---- XX XX
BBoollttoonniiaa  aasstteerrooiiddeess ---- ---- ---- XX ---- XX ---- ---- XX ----
EElleeoocchhaarriiss  eelloonnggaattaa ---- ---- ---- ---- ---- XX ---- XX ---- ----
LLiillaaeeooppssiiss  cchhiinneennssiiss ---- ---- XX XX ---- XX ---- ---- ---- ----
PPttiilliimmnniiuumm  ccoossttaattuumm ---- ---- ---- ---- ---- XX ---- ---- XX ----
BBaacccchhaarriiss  hhaalliimmiiffoolliiaa ---- ---- XX ---- ---- ---- ---- XX XX XX
CCyyppeerruuss  hhaassppaann ---- ---- XX XX XX ---- XX XX XX XX
EEuutthhaammiiaa  tteennuuiiffoolliiaa ---- ---- XX ---- ---- ---- ---- ---- ---- ----
HHyyddrrooccoottyyllee  uummbbeellllaattaa ---- ---- XX ---- ---- ---- XX XX ---- ----
JJuunnccuuss  eeffffuussuuss ---- ---- XX ---- ---- ---- ---- XX ---- ----
PPlluucchheeaa  rroosseeaa ---- ---- XX XX ---- ---- ---- ---- ---- ----
ZZiizzaanniiaa  aaqquuaattiiccaa ---- ---- XX ---- ---- ---- XX XX ---- XX
AAggaalliinniiss  ppuurrppuurreeaa ---- ---- ---- ---- ---- ---- XX ---- XX XX
AAppiiooss  aammeerriiccaannaa ---- ---- ---- XX ---- ---- XX ---- XX ----
BBiiddeennss  mmiittiiss ---- ---- ---- ---- ---- ---- XX ---- ---- ----
CCyyppeerruuss  ssppeecciieess ---- ---- ---- ---- ---- ---- XX ---- ---- ----
EElleeoocchhaarriiss  qquuaaddrraanngguullaattaa ---- ---- ---- ---- XX ---- XX XX ---- ----
LLeeeerrssiiaa  oorryyzzooiiddeess ---- ---- ---- XX ---- ---- XX XX XX ----
LLoobbeelliiaa  ggllaanndduulloossaa ---- ---- ---- ---- ---- ---- XX ---- XX ----
LLuuddwwiiggiiaa  lleeppttooccaarrppaa ---- ---- ---- ---- ---- ---- XX ---- ---- ----
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TTaabbllee  33

((ccoonnttiinnuueedd))

SSppeecciieess  LLiisstt  DDeettaaiilliinngg  PPrreesseennccee  ((XX))  aanndd  AAbbsseennccee  ((----))  ooff  AAllll  PPllaannttss
FFoouunndd  iinn  1100  QQuuaannttiittaattiivvee  QQuuaaddrraattss  EEssttaabblliisshheedd  iinn  tthhee

SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

                             Quadrat Number                             
Species Name 2 10 5 3 4 7 1 6 8 9

LLuuddwwiiggiiaa  mmiiccrrooccaarrppaa ---- ---- ---- ---- ---- ---- XX ---- XX XX
LLuuddwwiiggiiaa  ppaalluussttrriiss ---- ---- ---- ---- ---- ---- XX ---- ---- ----
MMiikkaanniiaa  ssccaannddeennss ---- ---- ---- ---- ---- ---- XX XX XX XX
MMuurrddaannnniiaa  kkeeiissaakk ---- ---- ---- ---- ---- ---- XX XX XX XX
PPoollyyggoonnuumm  ssaaggiittttaattuumm ---- ---- ---- ---- ---- ---- XX ---- XX ----
RRhhyynncchhoossppoorraa  ccoorrnniiccuullaattaa ---- ---- ---- ---- ---- ---- XX ---- XX XX
TTyypphhaa  llaattiiffoolliiaa ---- ---- ---- ---- ---- ---- XX ---- ---- ----
XXyyrriiss  iirriiddiiffoolliiaa ---- ---- ---- ---- ---- ---- XX XX XX ----
AAcceerr  rruubbrruumm ---- ---- ---- ---- ---- ---- ---- XX ---- XX
AAnnddrrooppooggoonn  gglloommeerraattuuss ---- ---- ---- ---- ---- ---- ---- XX ---- ----
CCaarreexx  aallbboolluutteesscceennss ---- ---- ---- ---- ---- ---- ---- XX ---- ----
CCiinnnnaa  aarruunnddiinnaacceeaa ---- ---- ---- ---- ---- ---- ---- XX ---- ----
CCyyppeerruuss  ssttrriiggoossuuss ---- ---- ---- ---- XX ---- ---- XX XX ----
EElleeoocchhaarriiss  cceelllluulloossaa ---- ---- ---- XX XX ---- ---- XX XX ----
EEuuppaattoorriiuumm  lleeppttoopphhyylllluumm ---- ---- ---- ---- ---- ---- ---- XX ---- ----
HHyyppeerriiccuumm  hhyyppeerriiccooiiddeess ---- ---- ---- ---- ---- ---- ---- XX ---- ----
HHyyppeerriiccuumm  mmuuttiilluumm ---- ---- ---- ---- ---- ---- ---- XX XX ----
IIppoommooeeaa  ssaaggiittttaattaa ---- ---- ---- ---- ---- ---- ---- XX XX ----
JJuunnccuuss  sscciirrppooiiddeess ---- ---- ---- ---- ---- ---- ---- XX XX ----
LLuuzziioollaa  fflluuiittaannss ---- ---- ---- ---- ---- ---- ---- XX ---- ----
MMyyrriiccaa  cceerriiffeerraa ---- ---- ---- ---- ---- ---- ---- XX XX XX
OOssmmuunnddaa  rreeggaalliiss ---- ---- ---- ---- ---- ---- ---- XX XX XX
PPaanniiccuumm  rriiggiidduulluumm ---- ---- ---- ---- ---- ---- ---- XX XX ----
PPeerrsseeaa  ppaalluussttrriiss ---- ---- ---- ---- ---- ---- ---- XX ---- XX
RRhhyynncchhoossppoorraa  mmiiccrrooccaarrppaa ---- ---- ---- ---- ---- ---- ---- XX XX ----
SSoolliiddaaggoo  sseemmppeerrvviirreennss ---- ---- ---- ---- ---- ---- ---- XX ---- ----
SSoolliiddaaggoo  ssttrriiccttaa ---- ---- ---- ---- ---- ---- ---- XX ---- ----
TTaaxxooddiiuumm  ddiissttiicchhuumm ---- ---- ---- ---- ---- ---- ---- XX ---- ----
UUnnkknnoowwnn  hheerrbb ---- ---- ---- ---- ---- ---- ---- XX ---- ----
OOxxyyppoolliiss  ffiilliiffoorrmmiiss ---- ---- ---- XX ---- ---- ---- ---- ---- ----
SScciirrppuuss  ppuunnggeennss ---- ---- ---- XX ---- ---- ---- ---- ---- ----
CCeepphhaallaanntthhuuss  oocccciiddeennttaalliiss ---- ---- ---- ---- ---- ---- ---- ---- ---- XX
CCoorrnnuuss  ffooeemmiinnaa ---- ---- ---- ---- ---- ---- ---- ---- ---- XX
FFoorreessttiieerraa  sseeggrreeggaattaa ---- ---- ---- ---- ---- ---- ---- ---- ---- XX
GGaalliiuumm  ttiinnccttoorriiuumm ---- ---- ---- ---- ---- ---- ---- ---- XX XX
LLoonniicceerraa  jjaappoonniiccaa ---- ---- ---- ---- ---- ---- ---- ---- ---- XX
OOnnoocclleeaa  sseennssiibbiilliiss ---- ---- ---- ---- ---- ---- ---- ---- XX XX
RRuubbuuss  bbeettuulliiffoolliiuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- XX
RRoossaa  ppaalluussttrriiss ---- ---- ---- ---- ---- ---- ---- ---- ---- XX
SSaalliixx  ccaarroolliinniiaannaa ---- ---- ---- ---- ---- ---- ---- ---- ---- XX
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SSaauurruurruuss  cceerrnnuuuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- XX
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  TTaabbllee  33

((ccoonnttiinnuueedd))

SSppeecciieess  LLiisstt  DDeettaaiilliinngg  PPrreesseennccee  ((XX))  aanndd  AAbbsseennccee  ((----))  ooff  AAllll  PPllaannttss
FFoouunndd  iinn  1100  QQuuaannttiittaattiivvee  QQuuaaddrraattss  EEssttaabblliisshheedd  iinn  tthhee

SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

                             Quadrat Number                             
Species Name 2 10 5 3 4 7 1 6 8 9

SScciirrppuuss  ccyyppeerriinnuuss ---- ---- ---- ---- ---- ---- ---- ---- XX XX
TTooxxiiccooddeennddrroonn  rraaddiiccaannss ---- ---- ---- ---- ---- ---- ---- ---- ---- XX
WWiisstteerriiaa  ffrruutteesscceennss ---- ---- ---- ---- ---- ---- ---- ---- ---- XX
PPaanniiccuumm  hheemmiittoommoonn ---- ---- ---- ---- XX ---- ---- ---- XX ----
AAllnnuuss  sseerrrruullaattaa ---- ---- ---- ---- ---- ---- ---- ---- XX ----
AArrtthhrraaxxoonn  hhiissppiidduuss  vvaarr..  ccrryyppttaatthheerruuss ---- ---- ---- ---- ---- ---- ---- ---- XX ----
AAsstteerr  ssuubbuullaattuuss ---- ---- ---- ---- ---- ---- ---- ---- XX ----
CCyyppeerruuss  ffllaavveesscceennss ---- ---- ---- ---- ---- ---- ---- ---- XX ----
DDeessmmooddiiuumm  ssppeecciieess ---- ---- ---- ---- ---- ---- ---- ---- XX ----
DDuulliicchhiiuumm  aarruunnddiinnaacceeuumm ---- ---- ---- ---- ---- ---- ---- ---- XX ----
EErraaggrroossttiiss  rreeffrraaccttaa ---- ---- ---- ---- ---- ---- ---- ---- XX ----
EErriiaanntthhuuss  ggiiggaanntteeuuss ---- ---- ---- ---- ---- ---- ---- ---- XX ----
FFuuiirreennaa  bbrreevviisseettaa ---- ---- ---- ---- ---- ---- ---- ---- XX ----
LLeeeerrssiiaa  hheexxaannddrraa ---- ---- ---- ---- ---- ---- ---- ---- XX ----
LLyyccooppuuss  rruubbeelllluuss ---- ---- ---- ---- ---- ---- ---- ---- XX ----
SSaacccciioolleeppiiss  ssttrriiaattaa ---- ---- ---- ---- ---- ---- ---- ---- XX ----
SSaaggiittttaarriiaa  llaattiiffoolliiaa ---- ---- ---- ---- ---- ---- ---- ---- XX ----
SSaaggiittttaarriiaa  ssttaaggnnoorruumm ---- ---- ---- ---- ---- ---- ---- ---- XX ----
SSeessbbaanniiaa  ppuunniicceeaa ---- ---- ---- ---- ---- ---- ---- ---- XX ----
UUnnkknnoowwnn  ccoommppoossiittee ---- ---- ---- ---- ---- ---- ---- ---- XX ----
VViibbuurrnnuumm  nnuudduumm ---- ---- ---- ---- ---- ---- ---- ---- XX ----
VViioollaa  pprriimmuulliiffoolliiaa ---- ---- ---- ---- ---- ---- ---- ---- XX ----
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  TTaabbllee  44

SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  HHeerrbbaacceeoouuss  QQuuaaddrraatt  DDaattaa::
SSuummmmaarryy  SSttaattiissttiiccss  ffoorr  HHeerrbbaacceeoouuss  VVeeggeettaattiioonn  EEnnccoouunntteerreedd  iinn  QQuuaaddrraattss  11  tthhrroouugghh  1100  MMoonniittoorreedd

OOccttoobbeerr  11999977

Frequency of Cover Category       PROBABLE PERCENT COVER RANGE (%)        
    Cover Category No./Range (%)   

    Total Quadrat Area              Total Occurrence Area    
Total Freq 1 2 3 4 5 6 7 Freq Cover

Quad Species Freq % <1 1-10 10-30 30-50 50-70 70-90 >90 Min Avg Max Min Avg Max Rank Rank

11 BBaarree  ggrroouunndd 221155 4433..00 00 1188 77 00 00 00 00 11..88 44..66 77..88 33..55 99..22 1155..66
11 WWaatteerr 442255 8855..00 00 00 00 00 11 00 4422 7766..66 8811..00 8855..44 8899..11 9944..22 9999..33
11 %%  VVeeggeettaattiioonn  CCoovveerr 550000 110000..00 00 00 00 00 00 88 4422 8866..88 9922..66 9988..44 8866..88 9922..66 9988..44
11 AAggaalliinniiss  ppuurrppuurreeaa 3366 77..22 00 1111 00 00 00 00 00 00..22 11..11 22..22 11..00 55..00 1100..00 1133 1111
11 AAlltteerrnnaanntthheerraa  pphhiillooxxeerrooiiddeess 3333 66..66 00 22 11 11 00 00 00 00..88 11..44 22..00 1100..55 1177..55 2255..00 1144 99
11 AAppiiooss  aammeerriiccaannaa 1177 33..44 00 22 11 00 00 00 00 00..22 00..66 11..00 44..00 1100..00 1166..77 2200 1177
11 AAsstteerr  eelllliioottttiiii 334422 6688..44 11 1188 1111 1155 22 00 00 1133..66 2200..66 2288..00 1144..44 2211..99 2299..88 33 33
11 BBiiddeennss  llaaeevviiss 2222 44..44 11 55 00 00 00 00 00 00..11 00..55 11..00 00..99 44..33 88..55 1177 1199
11 BBiiddeennss  mmiittiiss 2277 55..44 00 88 00 00 00 00 00 00..22 00..88 11..66 11..00 55..00 1100..00 1155 1155
11 CCiiccuuttaa  mmeexxiiccaannaa 99 11..88 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 2244 2255
11 CCyyppeerruuss  hhaassppaann 5500 1100..00 11 1100 00 00 00 00 00 00..22 11..00 22..00 00..99 44..66 99..22 1100 1122
11 CCyyppeerruuss  ssppeecciieess 2222 44..44 00 66 00 00 00 00 00 00..11 00..66 11..22 11..00 55..00 1100..00 1177 1177
11 EElleeoocchhaarriiss  ffaallllaaxx 447711 9944..22 00 55 11 44 99 88 2211 6600..77 6677..66 7744..66 6633..22 7700..44 7777..77 11 11
11 EElleeoocchhaarriiss  qquuaaddrraanngguullaattaa 6688 1133..66 11 99 11 00 00 00 00 00..44 11..33 22..44 11..77 66..00 1111..00 88 1100
11 HHyyddrrooccoottyyllee  uummbbeellllaattaa 4455 99..00 22 99 00 00 00 00 00 00..22 00..99 11..88 00..88 44..22 88..44 1111 1144
11 IIrriiss  hheexxaaggoonnaa 66 11..22 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 2277 2255
11 LLeeeerrssiiaa  oorryyzzooiiddeess 222211 4444..22 00 66 77 33 66 22 22 1155..77 2200..00 2244..44 3300..22 3388..55 4466..99 55 44
11 LLoobbeelliiaa  ggllaanndduulloossaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3322 2299
11 LLuuddwwiiggiiaa  lleeppttooccaarrppaa 111100 2222..00 00 1188 44 00 00 00 00 11..22 33..44 66..00 22..66 77..77 1133..66 77 77
11 LLuuddwwiiggiiaa  mmiiccrrooccaarrppaa 66 11..22 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 2277 2299
11 LLuuddwwiiggiiaa  ppaalluussttrriiss 66 11..22 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 2277 2299
11 MMiikkaanniiaa  ssccaannddeennss 1100 22..00 11 11 11 00 00 00 00 00..22 00..55 00..88 33..77 88..55 1133..77 2222 1199
11 MMuurrddaannnniiaa  kkeeiissaakk 5577 1111..44 00 77 11 11 00 00 00 00..99 11..99 33..00 55..22 1100..66 1166..77 99 88
11 PPlluucchheeaa  ooddoorraattaa 66 11..22 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 2277 2277
11 PPoollyyggoonnuumm  aarriiffoolliiuumm 88 11..66 00 00 11 00 00 00 00 00..22 00..44 00..66 1100..00 2200..00 3300..00 2255 2222
11 PPoollyyggoonnuumm  ppuunnccttaattuumm 221133 4422..66 00 1133 99 55 22 00 00 77..11 1111..33 1155..88 1122..22 1199..55 2277..22 66 55
11 PPoollyyggoonnuumm  ssaaggiittttaattuumm 2222 44..44 00 55 00 00 00 00 00 00..11 00..55 11..00 11..00 55..00 1100..00 1177 2211
11 PPoonntteeddeerriiaa  ccoorrddaattaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3322 2299
11 RRhhyynncchhoossppoorraa  ccoorrnniiccuullaattaa 1111 22..22 00 44 00 00 00 00 00 00..11 00..44 00..88 11..00 55..00 1100..00 2211 2222
11 SSaaggiittttaarriiaa  llaanncciiffoolliiaa 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3311 2299
11 SScciirrppuuss  vvaalliidduuss 223366 4477..22 88 2266 77 11 00 00 00 22..55 66..33 1100..66 33..00 77..55 1122..66 44 66
11 TTyypphhaa  aanngguussttiiffoolliiaa 2266 55..22 11 77 00 00 00 00 00 00..11 00..77 11..44 00..99 44..44 88..99 1166 1166
11 TTyypphhaa  llaattiiffoolliiaa 1100 22..00 11 33 00 00 00 00 00 00..11 00..33 00..66 00..88 33..99 77..88 2222 2244
11 XXyyrriiss  iirriiddiiffoolliiaa 4400 88..00 00 1100 00 00 00 00 00 00..22 11..00 22..00 11..00 55..00 1100..00 1122 1133
11 ZZiizzaanniiaa  aaqquuaattiiccaa 88 11..66 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 2255 2277
11 ZZiizzaanniiooppssiiss  mmiilliiaacceeaa 442211 8844..22 00 1122 1111 99 77 99 00 2277..44 3355..66 4444..00 2288..66 3377..11 4455..88 22 22
22 BBaarree  ggrroouunndd 440088 8811..66 00 99 2266 66 00 00 00 99..00 1166..11 2233..44 1111..00 1199..66 2288..55
22 WWaatteerr 2255 55..00 00 11 11 00 11 00 00 11..22 11..77 22..22 2200..33 2288..33 3366..77
22 %%  VVeeggeettaattiioonn  ccoovveerr 550000 110000..00 00 00 00 11 1133 2211 1155 7700..00 7788..55 8877..00 7700..00 7788..55 8877..00
22 AAsstteerr  tteennuuiiffoolliiuuss 116699 3333..88 22 1177 22 22 00 00 00 11..99 44..11 66..66 44..22 99..00 1144..44 55 66
22 PPlluucchheeaa  ooddoorraattaa 33 00..66 11 11 00 00 00 00 00 00..00 00..11 00..22 00..66 22..88 55..55 77 77
22 SScciirrppuuss  rroobbuussttuuss 332211 6644..22 00 1155 1155 44 11 00 00 66..77 1111..99 1177..44 99..66 1177..00 2244..99 22 44
22 SScciirrppuuss  vvaalliidduuss 229922 5588..44 22 99 1111 77 11 33 00 1111..88 1166..99 2222..22 1177..99 2255..66 3333..77 33 22
22 SSppaarrttiinnaa  aalltteerrnniifflloorraa 226622 5522..44 00 55 1122 1100 33 00 00 1111..55 1166..99 2222..44 1199..22 2288..22 3377..33 44 33
22 SSppaarrttiinnaa  ccyynnoossuurrooiiddeess 111166 2233..22 11 1133 66 00 33 00 00 44..55 77..33 1100..44 99..77 1155..99 2222..77 66 55
22 TTyypphhaa  aanngguussttiiffoolliiaa 339955 7799..00 00 66 1111 55 55 77 1111 3399..99 4477..11 5544..44 4444..44 5522..33 6600..44 11 11
33 BBaarree  ggrroouunndd 557788 9966..33 00 33 3311 2222 22 00 00 1177..99 2277..33 3366..77 1188..55 2288..22 3377..99
33 WWaatteerr 550011 8833..55 00 77 55 3300 55 44 00 2244..88 3322..66 4400..55 2299..22 3388..33 4477..66
33 %%  VVeeggeettaattiioonn  ccoovveerr 660000 110000..00 00 00 00 88 1188 2288 66 6600..77 7700..22 7799..77 6600..77 7700..22 7799..77
33 AAmmaarraanntthhuuss  ccaannnnaabbiinnuuss 1111 11..88 00 33 00 00 00 00 00 00..11 00..33 00..55 11..00 55..00 1100..00 1133 1144
33 AAppiiooss  aammeerriiccaannaa 22 00..33 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1188 1166
33 BBiiddeennss  llaaeevviiss 6666 1111..00 00 33 22 00 11 33 00 44..77 55..99 77..22 3311..44 3399..44 4477..88 88 44
33 BBoollttoonniiaa  aasstteerrooiiddeess 55 00..88 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1166 1166
33 CCyyppeerruuss  hhaassppaann 11 00..22 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 2222 1166
33 EElleeoocchhaarriiss  cceelllluulloossaa 110022 1177..00 00 55 44 33 11 00 00 33..11 44..88 66..55 1144..22 2211..99 3300..00 55 66
33 EElleeoocchhaarriiss  ffaallllaaxx 2266 44..33 00 22 11 00 00 11 00 11..44 11..88 22..33 2200..55 2277..55 3355..00 1100 99
33 LLeeeerrssiiaa  oorryyzzooiiddeess 55 00..88 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1166 1166
33 LLiillaaeeooppssiiss  cchhiinneennssiiss 1100 11..77 00 22 00 00 00 00 00 00..00 00..22 00..33 11..00 55..00 1100..00 1144 1155
33 OOxxyyppoolliiss  ffiilliiffoorrmmiiss 22 00..33 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1188 1166
33 PPeellttaannddrraa  vviirrggiinniiccaa 22 00..33 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1188 1166
33 PPlluucchheeaa  ooddoorraattaa 1166 22..77 00 88 00 00 00 00 00 00..11 00..77 11..33 11..00 55..00 1100..00 1111 1111
33 PPlluucchheeaa  rroosseeaa 1100 11..77 11 33 00 00 00 00 00 00..11 00..33 00..55 00..88 33..99 77..88 1144 1122
33 PPoollyyggoonnuumm  ppuunnccttaattuumm 9900 1155..00 00 00 11 33 55 00 00 55..88 77..33 88..88 3388..99 4488..99 5588..99 66 33
33 PPoonntteeddeerriiaa  ccoorrddaattaa 22 00..33 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1188 1166
33 SSaaggiittttaarriiaa  llaanncciiffoolliiaa 110077 1177..88 44 2255 11 00 00 00 00 00..66 22..55 44..77 11..22 44..99 99..55 44 88
33 SScciirrppuuss  ppuunnggeennss 7766 1122..77 00 55 22 00 22 00 00 22..11 33..11 44..22 1133..99 2200..66 2277..88 77 77
33 SScciirrppuuss  vvaalliidduuss 556644 9944..00 00 22 1111 1100 1155 1199 00 4411..55 5500..88 6600..22 4433..77 5533..55 6633..33 11 11
33 SSppaarrttiinnaa  aalltteerrnniifflloorraa 111188 1199..77 00 66 44 33 11 00 00 33..11 44..88 66..77 1133..33 2200..77 2288..66 33 55
33 SSppaarrttiinnaa  ccyynnoossuurrooiiddeess 2299 44..88 00 11 44 00 00 00 00 00..77 11..44 22..22 88..22 1177..00 2266..00 99 1100
33 TTyypphhaa  aanngguussttiiffoolliiaa 1122 22..00 11 33 00 00 00 00 00 00..11 00..33 00..55 00..88 33..99 77..88 1122 1122
33 ZZiizzaanniiooppssiiss  mmiilliiaacceeaa 119933 3322..22 44 1155 44 77 44 22 00 1100..11 1144..00 1188..11 1166..88 2233..33 3300..11 22 22
44 BBaarree  ggrroouunndd 448855 9977..00 00 99 2211 1133 55 11 00 1188..66 2277..33 3366..22 1199..00 2277..99 3366..99
44 WWaatteerr 441100 8822..00 00 00 33 11 00 00 3377 6677..88 7722..33 7766..88 8822..77 8888..22 9933..77
44 %%  VVeeggeettaattiioonn  ccoovveerr 550000 110000..00 00 00 22 44 1133 2211 1100 6633..22 7722..22 8811..22 6633..22 7722..22 8811..22
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  TTaabbllee  44

((ccoonnttiinnuueedd))

SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  HHeerrbbaacceeoouuss  QQuuaaddrraatt  DDaattaa::
SSuummmmaarryy  SSttaattiissttiiccss  ffoorr  HHeerrbbaacceeoouuss  VVeeggeettaattiioonn  EEnnccoouunntteerreedd  iinn  QQuuaaddrraattss  11  tthhrroouugghh  1100  MMoonniittoorreedd

OOccttoobbeerr  11999977

Frequency of Cover Category       PROBABLE PERCENT COVER RANGE (%)        
    Cover Category No./Range (%)   

    Total Quadrat Area              Total Occurrence Area    
Total Freq 1 2 3 4 5 6 7 Freq Cover

Quad Species Freq % <1 1-10 10-30 30-50 50-70 70-90 >90 Min Avg Max Min Avg Max Rank Rank

44 AAmmaarraanntthhuuss  ccaannnnaabbiinnuuss 33 00..66 11 11 00 00 00 00 00 00..00 00..11 00..22 00..66 22..88 55..55 1122 1111
44 AAsstteerr  eelllliioottttiiii 118877 3377..44 44 1133 88 66 22 11 00 88..99 1133..33 1188..11 1133..00 1199..66 2266..66 44 33
44 AAsstteerr  tteennuuiiffoolliiuuss 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1122 1122
44 BBiiddeennss  llaaeevviiss 115566 3311..22 11 1199 88 22 00 00 00 33..22 66..77 1100..66 55..33 1111..22 1177..77 66 55
44 CCiiccuuttaa  mmeexxiiccaannaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1166 1122
44 CCyyppeerruuss  hhaassppaann 22 00..44 22 00 00 00 00 00 00 00..00 00..00 00..00 00..11 00..55 11..00 1166 1177
44 CCyyppeerruuss  ssttrriiggoossuuss 44 00..88 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1111 1122
44 EElleeoocchhaarriiss  cceelllluulloossaa 3344 66..88 44 22 00 00 00 00 00 00..00 00..22 00..55 00..44 22..00 44..00 88 1100
44 EElleeoocchhaarriiss  ffaallllaaxx 116677 3333..44 22 1100 88 00 00 00 00 11..88 44..22 66..88 44..55 1100..66 1177..11 55 77
44 EElleeoocchhaarriiss  qquuaaddrraanngguullaattaa 2266 55..22 00 55 00 00 00 00 00 00..11 00..55 11..00 11..00 55..00 1100..00 99 88
44 PPaanniiccuumm  hheemmiittoommoonn 5544 1100..88 00 44 11 11 00 22 00 33..77 44..88 66..00 2233..00 3300..00 3377..55 77 66
44 PPlluucchheeaa  ooddoorraattaa 1122 22..44 11 33 00 00 00 00 00 00..11 00..33 00..66 00..88 33..99 77..88 1100 99
44 PPoollyyggoonnuumm  ppuunnccttaattuumm 336611 7722..22 11 1199 77 1111 77 11 00 1166..88 2233..55 3300..66 1188..22 2255..66 3333..33 22 22
44 PPoonntteeddeerriiaa  ccoorrddaattaa 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1122 1122
44 SSaaggiittttaarriiaa  llaanncciiffoolliiaa 11 00..22 11 00 00 00 00 00 00 00..00 00..00 00..00 00..11 00..55 11..00 1188 1188
44 SScciirrppuuss  vvaalliidduuss 335511 7700..22 1111 2233 55 55 22 00 00 66..55 1100..88 1155..66 77..00 1111..88 1177..00 33 44
44 SSppaarrttiinnaa  ccyynnoossuurrooiiddeess 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1122 1122
44 ZZiizzaanniiooppssiiss  mmiilliiaacceeaa 444466 8899..22 00 55 1100 1111 1133 1111 00 3377..11 4466..55 5566..00 3377..11 4466..55 5566..00 11 11
55 BBaarree  ggrroouunndd 448833 9966..66 00 1166 2222 99 11 11 00 1122..55 2200..44 2288..66 1122..88 2200..88 2299..22
55 WWaatteerr 444455 8899..00 00 22 22 1188 11 33 1199 5500..66 5577..55 6644..44 5566..33 6633..99 7711..66
55 %%  VVeeggeettaattiioonn  ccoovveerr 550000 110000..00 00 00 00 11 1100 2222 1177 7722..00 8800..33 8888..66 7722..00 8800..33 8888..66
55 AAlltteerrnnaanntthheerraa  pphhiillooxxeerrooiiddeess 2222 44..44 00 22 11 00 00 00 00 00..22 00..66 11..00 44..00 1100..00 1166..77 1111 1111
55 AAmmaarraanntthhuuss  ccaannnnaabbiinnuuss 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1177 1166
55 AAsstteerr  eelllliioottttiiii 11 00..22 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 2222 1166
55 AAsstteerr  tteennuuiiffoolliiuuss 4444 88..88 33 1111 00 00 00 00 00 00..22 11..11 22..33 00..88 44..00 88..11 77 88
55 BBaacccchhaarriiss  hhaalliimmiiffoolliiaa 1155 33..00 00 11 11 00 11 00 00 11..22 11..77 22..22 2200..33 2288..33 3366..77 1133 77
55 BBiiddeennss  llaaeevviiss 4455 99..00 11 88 11 00 11 11 00 22..88 44..00 55..44 1111..55 1166..77 2222..66 66 44
55 CCiiccuuttaa  mmeexxiiccaannaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1177 1166
55 CCyyppeerruuss  hhaassppaann 11 00..22 11 00 00 00 00 00 00 00..00 00..00 00..00 00..11 00..55 11..00 2222 2233
55 EElleeoocchhaarriiss  ffaallllaaxx 330000 6600..00 11 11 00 22 77 88 1122 4411..00 4455..77 5500..44 6666..22 7733..77 8811..33 22 11
55 EEuutthhaammiiaa  tteennuuiiffoolliiaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1177 1166
55 HHyyddrrooccoottyyllee  uummbbeellllaattaa 4411 88..22 99 00 00 00 00 00 00 00..00 00..11 00..22 00..11 00..55 11..00 99 2222
55 JJuunnccuuss  eeffffuussuuss 44 00..88 11 11 00 00 00 00 00 00..00 00..11 00..22 00..66 22..88 55..55 1166 1155
55 LLiillaaeeooppssiiss  cchhiinneennssiiss 1188 33..66 00 22 11 00 00 00 00 00..22 00..66 11..00 44..00 1100..00 1166..77 1122 1111
55 PPlluucchheeaa  ooddoorraattaa 7744 1144..88 33 1199 00 00 00 00 00 00..44 11..99 33..99 00..99 44..44 88..88 44 66
55 PPlluucchheeaa  rroosseeaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1177 1166
55 PPoollyyggoonnuumm  aarriiffoolliiuumm 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1177 1166
55 PPoollyyggoonnuumm  ppuunnccttaattuumm 6677 1133..44 11 66 22 22 00 00 00 11..77 33..00 44..44 77..88 1133..77 2200..11 55 55
55 SSaaggiittttaarriiaa  llaanncciiffoolliiaa 4422 88..44 1133 77 00 00 00 00 00 00..22 00..88 11..77 00..44 22..11 44..22 88 99
55 SScciirrppuuss  vvaalliidduuss 446655 9933..00 88 2233 88 44 33 44 00 1133..11 1188..88 2255..00 1133..11 1188..88 2255..00 11 33
55 SSppaarrttiinnaa  aalltteerrnniifflloorraa 77 11..44 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 1144 1133
55 TTyypphhaa  aanngguussttiiffoolliiaa 3377 77..44 55 66 00 00 00 00 00 00..11 00..77 11..33 00..66 33..00 55..99 1100 1100
55 ZZiizzaanniiaa  aaqquuaattiiccaa 55 11..00 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 1155 1133
55 ZZiizzaanniiooppssiiss  mmiilliiaacceeaa 117744 3344..88 00 11 11 44 44 55 33 1199..00 2222..22 2255..44 5522..88 6611..77 7700..66 33 22
66 BBaarree  ggrroouunndd 333300 6666..00 00 1155 1144 44 11 11 00 77..99 1133..11 1188..66 1111..33 1188..77 2266..66
66 WWaatteerr 449988 9999..66 00 00 00 11 00 22 4477 8888..00 9933..33 9988..66 8888..00 9933..33 9988..66
66 %%  VVeeggeettaattiioonn  ccoovveerr 449999 9999..88 00 00 11 00 66 1177 2266 7766..88 8844..22 9911..66 7766..88 8844..22 9911..66
66 AAcceerr  rruubbrruumm 99 11..88 00 11 00 11 00 00 00 00..66 00..99 11..22 1155..55 2222..55 3300..00 2200 1111
66 AAnnddrrooppooggoonn  gglloommeerraattuuss 77 11..44 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 2222 2233
66 AAsstteerr  eelllliioottttiiii 117755 3355..00 11 1133 1100 11 22 00 00 44..99 88..55 1122..44 99..00 1155..88 2233..00 44 33
66 BBaacccchhaarriiss  hhaalliimmiiffoolliiaa 1111 22..22 11 44 00 00 00 00 00 00..11 00..44 00..88 00..88 44..11 88..22 1188 1188
66 BBiiddeennss  llaaeevviiss 22 00..44 11 00 00 00 00 00 11 11..88 11..99 22..00 4455..11 4477..88 5500..55 3333 1100
66 CCaarreexx  aallbboolluutteesscceennss 77 11..44 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 2222 2233
66 CCiiccuuttaa  mmeexxiiccaannaa 11 00..22 11 00 00 00 00 00 00 00..00 00..00 00..00 00..11 00..55 11..00 4433 4433
66 CCiinnnnaa  aarruunnddiinnaacceeaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3333 3322
66 CCyyppeerruuss  hhaassppaann 1188 33..66 33 44 00 00 00 00 00 00..11 00..44 00..99 00..66 33..11 66..11 1133 1177
66 CCyyppeerruuss  ssttrriiggoossuuss 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3333 3322
66 EElleeoocchhaarriiss  cceelllluulloossaa 2211 44..22 11 55 00 00 00 00 00 00..11 00..55 11..00 00..99 44..33 88..55 1111 1155
66 EElleeoocchhaarriiss  eelloonnggaattaa 88 11..66 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 2211 2233
66 EElleeoocchhaarriiss  ffaallllaaxx 440088 8811..66 00 99 66 77 55 88 88 3366..22 4422..99 4499..88 4422..11 4499..99 5577..99 11 11
66 EElleeoocchhaarriiss  qquuaaddrraanngguullaattaa 77 11..44 11 00 11 00 00 00 00 00..22 00..44 00..66 55..11 1100..33 1155..55 2222 1188
66 EEuuppaattoorriiuumm  lleeppttoopphhyylllluumm 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3333 3322
66 HHyyddrrooccoottyyllee  uummbbeellllaattaa 1122 22..44 77 11 00 00 00 00 00 00..00 00..22 00..33 00..22 11..11 22..11 1177 3311
66 HHyyppeerriiccuumm  hhyyppeerriiccooiiddeess 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3333 3322
66 HHyyppeerriiccuumm  mmuuttiilluumm 55 11..00 11 22 00 00 00 00 00 00..00 00..22 00..44 00..77 33..55 77..00 2288 2277
66 IIppoommooeeaa  ssaaggiittttaattaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3333 3322
66 IIrriiss  hheexxaaggoonnaa 1111 22..22 11 33 00 00 00 00 00 00..11 00..33 00..66 00..88 33..99 77..88 1188 2222
66 JJuunnccuuss  eeffffuussuuss 1177 33..44 00 55 00 00 00 00 00 00..11 00..55 11..00 11..00 55..00 1100..00 1166 1166
66 JJuunnccuuss  sscciirrppooiiddeess 66 11..22 11 22 00 00 00 00 00 00..00 00..22 00..44 00..77 33..55 77..00 2255 2277
66 LLeeeerrssiiaa  oorryyzzooiiddeess 66 11..22 00 00 11 00 00 00 00 00..22 00..44 00..66 1100..00 2200..00 3300..00 2255 2211
66 LLuuzziioollaa  fflluuiittaannss 2255 55..00 00 11 00 00 00 00 22 33..66 33..99 44..22 6600..33 6655..00 7700..00 1100 77
66 MMiikkaanniiaa  ssccaannddeennss 1199 33..88 00 33 11 00 00 00 00 00..33 00..77 11..22 33..33 88..88 1155..00 1122 1133
66 MMuurrddaannnniiaa  kkeeiissaakk 111199 2233..88 00 99 55 22 22 00 00 44..44 66..99 99..66 1122..22 1199..22 2266..77 66 55
66 MMyyrriiccaa  cceerriiffeerraa 4400 88..00 00 33 22 33 11 00 00 33..33 44..77 66..22 1188..11 2266..11 3344..44 88 66
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66 OOssmmuunnddaa  rreeggaalliiss 4422 88..44 00 33 00 33 11 00 00 22..99 33..99 55..00 2200..44 2277..99 3355..77 77 77
66 PPaanniiccuumm  rriiggiidduulluumm 1188 33..66 00 66 00 00 00 00 00 00..11 00..66 11..22 11..00 55..00 1100..00 1133 1144
66 PPeerrsseeaa  ppaalluussttrriiss 44 00..88 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 2299 2299
66 PPlluucchheeaa  ooddoorraattaa 66 11..22 22 22 00 00 00 00 00 00..00 00..22 00..44 00..66 22..88 55..55 2255 2266
66 PPoollyyggoonnuumm  ppuunnccttaattuumm 114444 2288..88 00 3355 00 00 00 00 00 00..77 33..55 77..00 11..00 55..00 1100..00 55 99
66 RRhhyynncchhoossppoorraa  mmiiccrrooccaarrppaa 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3311 3322
66 SSaaggiittttaarriiaa  llaanncciiffoolliiaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3333 3322
66 SScciirrppuuss  vvaalliidduuss 223388 4477..66 55 3300 22 44 11 00 00 44..44 88..33 1122..77 55..33 99..88 1155..11 33 44
66 SSoolliiddaaggoo  sseemmppeerrvviirreennss 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3333 3322
66 SSoolliiddaaggoo  ssttrriiccttaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3333 3322
66 TTaaxxooddiiuumm  ddiissttiicchhuumm 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3311 3322
66 TTyypphhaa  aanngguussttiiffoolliiaa 44 00..88 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 2299 2299
66 UUnnkknnoowwnn  hheerrbb 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3333 3322
66 XXyyrriiss  iirriiddiiffoolliiaa 1188 33..66 11 44 00 00 00 00 00 00..11 00..44 00..88 00..88 44..11 88..22 1133 1188
66 ZZiizzaanniiaa  aaqquuaattiiccaa 3311 66..22 00 88 00 00 00 00 00 00..22 00..88 11..66 11..00 55..00 1100..00 99 1122
66 ZZiizzaanniiooppssiiss  mmiilliiaacceeaa 336699 7733..88 00 44 99 1133 33 77 55 3311..55 3388..77 4466..00 3388..44 4477..22 5566..11 22 22
77 BBaarree  ggrroouunndd 339955 7799..00 00 1111 2233 33 00 33 00 1100..88 1177..55 2244..44 1133..55 2211..99 3300..55
77 WWaatteerr 223322 4466..44 00 66 88 00 55 44 22 1155..99 2200..00 2244..22 3311..88 4400..00 4488..44
77 %%  VVeeggeettaattiioonn  ccoovveerr 550000 110000..00 00 00 22 11 44 2244 1199 7722..88 8800..99 8899..00 7722..88 8800..99 8899..00
77 AAmmaarraanntthhuuss  ccaannnnaabbiinnuuss 66 11..22 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 1144 1133
77 AAsstteerr  eelllliioottttiiii 113388 2277..66 00 22 22 22 88 33 00 1133..88 1177..00 2200..22 4400..77 5500..00 5599..44 55 44
77 AAsstteerr  ssppeecciieess 3333 66..66 00 11 22 11 00 11 00 22..44 33..33 44..22 2244..22 3333..00 4422..00 88 88
77 BBiiddeennss  llaaeevviiss 338822 7766..44 00 55 1100 1100 1111 66 22 3311..11 3399..11 4477..22 3355..33 4444..44 5533..66 11 11
77 BBoollttoonniiaa  aasstteerrooiiddeess 22 00..44 11 00 00 00 00 00 00 00..00 00..00 00..00 00..11 00..55 11..00 1155 1177
77 CCiiccuuttaa  mmeexxiiccaannaa 3333 66..66 00 22 11 11 00 11 00 22..22 33..00 33..88 2222..44 3300..00 3388..00 88 99
77 EElleeoocchhaarriiss  eelloonnggaattaa 2266 55..22 00 11 11 00 00 22 00 33..00 33..77 44..44 3377..88 4466..33 5555..00 1100 77
77 LLiillaaeeooppssiiss  cchhiinneennssiiss 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1155 1155
77 PPeellttaannddrraa  vviirrggiinniiccaa 9933 1188..66 11 99 55 00 00 00 00 11..22 22..99 44..88 33..99 99..77 1166..11 66 1100
77 PPoollyyggoonnuumm  ppuunnccttaattuumm 330011 6600..22 11 2211 99 88 22 11 22 1144..00 1199..99 2266..22 1155..99 2222..66 2299..88 33 33
77 PPttiilliimmnniiuumm  ccoossttaattuumm 1177 33..44 00 66 00 00 00 00 00 00..11 00..66 11..22 11..00 55..00 1100..00 1122 1122
77 SSaaggiittttaarriiaa  llaanncciiffoolliiaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1155 1155
77 SScciirrppuuss  rroobbuussttuuss 1111 22..22 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 1133 1133
77 SScciirrppuuss  vvaalliidduuss 227711 5544..22 11 1199 99 33 22 22 00 88..88 1133..55 1188..66 1122..22 1188..88 2255..99 44 55
77 SSppaarrttiinnaa  aalltteerrnniifflloorraa 22 00..44 11 00 00 00 00 00 00 00..00 00..00 00..00 00..11 00..55 11..00 1155 1177
77 SSppaarrttiinnaa  ccyynnoossuurrooiiddeess 5500 1100..00 00 11 11 11 22 11 00 44..22 55..33 66..44 3355..22 4444..22 5533..33 77 66
77 TTyypphhaa  aanngguussttiiffoolliiaa 2222 44..44 22 77 00 00 00 00 00 00..11 00..77 11..44 00..88 44..00 88..00 1111 1111
77 ZZiizzaanniiooppssiiss  mmiilliiaacceeaa 330022 6600..44 00 2200 88 77 55 22 22 1177..66 2233..88 3300..44 2200..00 2277..00 3344..55 22 22
88 BBaarree  ggrroouunndd 333355 6677..00 00 1188 1111 99 33 00 00 1111..00 1177..00 2233..44 1133..44 2200..77 2288..55
88 WWaatteerr 337788 7755..66 00 00 33 00 00 11 3355 6655..00 6699..33 7733..66 8833..33 8888..88 9944..44
88 %%  VVeeggeettaattiioonn  ccoovveerr 550000 110000..00 00 00 00 33 99 1122 2266 7744..44 8811..88 8899..22 7744..44 8811..88 8899..22
88 AAggaalliinniiss  ppuurrppuurreeaa 115500 3300..00 33 2244 00 00 00 00 00 00..55 22..44 44..99 00..99 44..55 99..00 44 88
88 AAllnnuuss  sseerrrruullaattaa 112299 2255..88 00 33 11 11 55 44 22 1155..11 1177..77 2200..44 4477..11 5555..33 6633..88 88 33
88 AAppiiooss  aammeerriiccaannaa 1166 33..22 00 11 11 00 00 00 00 00..22 00..55 00..88 55..55 1122..55 2200..00 2288 2288
88 AArrtthhrraaxxoonn  hhiissppiidduuss

        vvaarr..  ccrryyppttaatthheerruuss 1122 22..44 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 3311 3322
88 AAsstteerr  eelllliioottttiiii 113300 2266..00 00 2299 44 00 00 00 00 11..44 44..55 88..22 22..11 66..88 1122..44 77 55
88 AAsstteerr  ssppeecciieess 44 00..88 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 4433 3399
88 AAsstteerr  ssuubbuullaattuuss 7733 1144..66 22 1144 00 00 00 00 00 00..33 11..44 22..88 00..99 44..44 88..99 1111 1144
88 BBaacccchhaarriiss  hhaalliimmiiffoolliiaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 5500 4455
88 BBiiddeennss  llaaeevviiss 2222 44..44 00 66 00 00 00 00 00 00..11 00..66 11..22 11..00 55..00 1100..00 2277 2255
88 BBoollttoonniiaa  aasstteerrooiiddeess 1111 22..22 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 3322 3322
88 CCiiccuuttaa  mmeexxiiccaannaa 3333 66..66 88 99 00 00 00 00 00 00..22 11..00 22..00 00..66 22..99 55..88 2222 2222
88 CCyyppeerruuss  ffllaavveesscceennss 11 00..22 11 00 00 00 00 00 00 00..00 00..00 00..00 00..11 00..55 11..00 5566 5588
88 CCyyppeerruuss  hhaassppaann 9988 1199..66 22 1199 00 00 00 00 00 00..44 11..99 33..88 00..99 44..66 99..11 1100 1122
88 CCyyppeerruuss  ssttrriiggoossuuss 3355 77..00 11 1100 00 00 00 00 00 00..22 11..00 22..00 00..99 44..66 99..22 2200 1199
88 DDeessmmooddiiuumm  ssppeecciieess 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 4455 4455
88 DDuulliicchhiiuumm  aarruunnddiinnaacceeuumm 110055 2211..00 11 1166 22 11 00 00 00 11..33 33..22 55..44 33..33 88..00 1133..66 99 66
88 EElleeoocchhaarriiss  cceelllluulloossaa 2299 55..88 00 55 00 00 00 00 00 00..11 00..55 11..00 11..00 55..00 1100..00 2266 2288
88 EElleeoocchhaarriiss  ffaallllaaxx 331177 6633..44 33 44 22 11 77 33 1166 4411..11 4455..66 5500..33 5577..11 6633..44 6699..88 11 11
88 EErraaggrroossttiiss  rreeffrraaccttaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 5500 4455
88 EErriiaanntthhuuss  ggiiggaanntteeuuss 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 5500 4455
88 FFuuiirreennaa  bbrreevviisseettaa 77 11..44 11 22 00 00 00 00 00 00..00 00..22 00..44 00..77 33..55 77..00 3366 3388
88 GGaalliiuumm  ttiinnccttoorriiuumm 5533 1100..66 00 1100 00 00 00 00 00 00..22 11..00 22..00 11..00 55..00 1100..00 1166 2200
88 HHyyppeerriiccuumm  mmuuttiilluumm 1133 22..66 22 33 00 00 00 00 00 00..11 00..33 00..66 00..66 33..22 66..44 3300 3311
88 IIppoommooeeaa  ssaaggggiittaattaa 113333 2266..66 22 1188 00 00 00 00 00 00..44 11..88 33..66 00..99 44..66 99..11 66 1133
88 IIrriiss  hheexxaaggoonnaa 4433 88..66 33 99 00 00 00 00 00 00..22 00..99 11..99 00..88 33..99 77..88 1188 2233
88 JJuunnccuuss  sscciirrppooiiddeess 33 00..66 11 11 00 00 00 00 00 00..00 00..11 00..22 00..66 22..88 55..55 4455 4433
88 LLeeeerrssiiaa  hheexxaannddrraa 6666 1133..22 00 88 22 11 00 00 00 11..22 22..44 33..88 55..33 1100..99 1177..33 1122 99
88 LLeeeerrssiiaa  oorryyzzooiiddeess 114422 2288..44 00 2200 33 00 00 00 00 11..00 33..22 55..88 22..22 77..00 1122..66 55 77
88 LLoobbeelliiaa  ggllaanndduulloossaa 11 00..22 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 5566 4455
88 LLuuddwwiiggiiaa  mmiiccrrooccaarrppaa 77 11..44 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 3366 3399
88 LLyyccooppuuss  rruubbeelllluuss 88 11..66 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 3355 3322
88 MMiikkaanniiaa  ssccaannddeennss 1100 22..00 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 3333 3322
88 MMuurrddaannnniiaa  kkeeiissaakk 117722 3344..44 00 66 99 33 11 22 00 77..55 1111..00 1144..66 1177..99 2266..22 3344..88 33 44
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Quad Species Freq % <1 1-10 10-30 30-50 50-70 70-90 >90 Min Avg Max Min Avg Max Rank Rank
88 MMyyrriiccaa  cceerriiffeerraa 66 11..22 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 3399 3399
88 OOnnoocclleeaa  sseennssiibbiilliiss 5566 1111..22 00 88 44 00 00 00 00 11..00 22..44 44..00 44..00 1100..00 1166..77 1144 99
88 OOssmmuunnddaa  rreeggaalliiss 3311 66..22 00 44 11 00 11 00 00 11..33 22..00 22..88 1100..77 1166..77 2233..33 2244 1111
88 PPaanniiccuumm  hheemmiittoommoonn 1100 22..00 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 3333 3322
88 PPaanniiccuumm  rriiggiidduulluumm 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 4455 4455
88 PPlluucchheeaa  ooddoorraattaa 1144 22..88 00 66 00 00 00 00 00 00..11 00..66 11..22 11..00 55..00 1100..00 2299 2255
88 PPoollyyggoonnuumm  aarriiffoolliiuumm 3322 66..44 00 44 11 00 00 00 00 00..33 00..88 11..44 22..88 88..00 1144..00 2233 2244
88 PPoollyyggoonnuumm  ppuunnccttaattuumm 5511 1100..22 00 99 11 00 00 00 00 00..44 11..33 22..44 11..99 66..55 1122..00 1177 1177
88 PPoollyyggoonnuumm  ssaaggiittttaattuumm 3300 66..00 00 66 00 00 00 00 00 00..11 00..66 11..22 11..00 55..00 1100..00 2255 2255
88 PPttiilliimmnniiuumm  ccoossttaattuumm 6633 1122..66 22 1122 00 00 00 00 00 00..22 11..22 22..44 00..99 44..44 88..77 1133 1188
88 RRhhyynncchhoossppoorraa  ccoorrnniiccuullaattaa 3344 66..88 22 99 11 00 00 00 00 00..44 11..33 22..44 11..66 55..55 1100..22 2211 1155
88 RRhhyynncchhoossppoorraa  mmiiccrrooccaarrppaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 5500 4455
88 SSaacccciioolleeppiiss  ssttrriiaattaa 66 11..22 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 3399 3399
88 SSaaggiittttaarriiaa  llaanncciiffoolliiaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 5500 4455
88 SSaaggiittttaarriiaa  llaattiiffoolliiaa 33 00..66 11 11 00 00 00 00 00 00..00 00..11 00..22 00..66 22..88 55..55 4455 4433
88 SSaaggiittttaarriiaa  ssttaaggnnoorruumm 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 5500 4455
88 SScciirrppuuss  ccyyppeerriinnuuss 44 00..88 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 4433 4455
88 SScciirrppuuss  vvaalliidduuss 66 11..22 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3399 4455
88 SSeessbbaanniiaa  ppuunniicceeaa 3388 77..66 00 66 11 00 00 00 00 00..33 11..00 11..88 22..33 77..11 1122..99 1199 2200
88 TTyypphhaa  aanngguussttiiffoolliiaa 11 00..22 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 5566 4455
88 UUnnkknnoowwnn  ccoommppoossiittee 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 4455 4455
88 VViibbuurrnnuumm  nnuudduumm 77 11..44 00 00 11 00 00 00 00 00..22 00..44 00..66 1100..00 2200..00 3300..00 3366 3300
88 VViioollaa  pprriimmuulliiffoolliiaa 66 11..22 22 22 00 00 00 00 00 00..00 00..22 00..44 00..66 22..88 55..55 3399 3377
88 XXyyrriiss  iirriiddiiffoolliiaa 5544 1100..88 22 1133 00 00 00 00 00 00..33 11..33 22..66 00..99 44..44 88..88 1155 1155
88 ZZiizzaanniiooppssiiss  mmiilliiaacceeaa 330022 6600..44 44 2233 77 33 44 33 33 1177..33 2222..88 2288..99 1188..44 2244..33 3300..77 22 22
99 BBaarree  ggrroouunndd 227766 5555..22 00 2222 66 00 11 00 00 22..66 55..88 99..44 44..66 1100..00 1166..22
99 WWaatteerr 225555 5511..00 00 00 77 55 44 55 66 2266..22 3311..00 3355..88 4488..55 5577..44 6666..33
99 %%  VVeeggeettaattiioonn  ccoovveerr 550000 110000..00 00 00 00 11 00 99 4400 8855..22 9911..22 9977..22 8855..22 9911..22 9977..22
99 AAcceerr  rruubbrruumm 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3333 2299
99 AAggaalliinniiss  ppuurrppuurreeaa 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 2299 2299
99 AAmmaarraanntthhuuss  ccaannnnaabbiinnuuss 55 11..00 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 2255 2200
99 AAsstteerr  eelllliioottttiiii 113366 2277..22 00 1144 44 22 22 00 11 66..11 88..99 1122..00 1133..22 1199..33 2266..11 33 22
99 AAsstteerr  ssppeecciieess 11 00..22 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3366 2299
99 BBaacccchhaarriiss  hhaalliimmiiffoolliiaa 1133 22..66 00 33 11 00 00 00 00 00..33 00..77 11..22 33..33 88..88 1155..00 1144 1122
99 BBiiddeennss  llaaeevviiss 2255 55..00 00 44 11 00 00 00 00 00..33 00..88 11..44 22..88 88..00 1144..00 99 1111
99 CCeepphhaallaanntthhuuss  oocccciiddeennttaalliiss 99 11..88 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 1166 1177
99 CCiiccuuttaa  mmeexxiiccaannaa 3377 77..44 00 1100 00 00 00 00 00 00..22 11..00 22..00 11..00 55..00 1100..00 66 1100
99 CCoorrnnuuss  ffooeemmiinnaa 99 11..88 00 11 11 00 00 00 00 00..22 00..55 00..88 55..55 1122..55 2200..00 1166 1155
99 CCyyppeerruuss  hhaassppaann 77 11..44 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 2200 2200
99 EElleeoocchhaarriiss  ffaallllaaxx 1199 33..88 00 11 11 11 00 00 00 00..88 11..33 11..88 1133..77 2211..77 3300..00 1100 88
99 FFoorreessttiieerraa  sseeggrreeggaattaa 88 11..66 00 11 11 00 00 00 00 00..22 00..55 00..88 55..55 1122..55 2200..00 1199 1155
99 GGaalliiuumm  ttiinnccttoorriiuumm 99 11..88 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 1166 2200
99 LLoonniicceerraa  jjaappoonniiccaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3333 2299
99 LLuuddwwiiggiiaa  mmiiccrrooccaarrppaa 66 11..22 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 2222 2200
99 MMiikkaanniiaa  ssccaannddeennss 55 11..00 11 22 00 00 00 00 00 00..00 00..22 00..44 00..77 33..55 77..00 2255 1199
99 MMuurrddaannnniiaa  kkeeiissaakk 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 2299 2299
99 MMyyrriiccaa  cceerriiffeerraa 1177 33..44 00 11 11 11 00 00 00 00..88 11..33 11..88 1133..77 2211..77 3300..00 1111 88
99 OOnnoocclleeaa  sseennssiibbiilliiss 113344 2266..88 11 1166 44 00 11 00 00 22..11 44..44 77..00 44..88 1100..00 1166..00 44 55
99 OOssmmuunnddaa  rreeggaalliiss 5566 1111..22 00 33 22 11 33 11 00 55..55 77..11 88..88 2277..33 3355..55 4444..00 55 33
99 PPeerrsseeaa  ppaalluussttrriiss 1155 33..00 00 22 11 00 00 00 00 00..22 00..66 11..00 44..00 1100..00 1166..77 1133 1144
99 PPoollyyggoonnuumm  aarriiffoolliiuumm 3377 77..44 00 66 00 00 11 00 00 11..11 11..88 22..66 88..00 1122..99 1188..66 66 66
99 PPoollyyggoonnuumm  ppuunnccttaattuumm 114488 2299..66 11 2222 22 22 00 00 00 22..00 44..66 77..66 33..88 88..55 1144..11 22 44
99 PPoonntteeddeerriiaa  ccoorrddaattaa 1100 22..00 00 33 00 00 00 00 00 00..11 00..33 00..66 11..00 55..00 1100..00 1155 1177
99 RRuubbuuss  bbeettuulliiffoolliiuuss 1177 33..44 00 11 11 00 11 00 00 11..22 11..77 22..22 2200..33 2288..33 3366..77 1111 77
99 RRhhyynncchhoossppoorraa  ccoorrnniiccuullaattaa 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 2299 2299
99 RRoossaa  ppaalluussttrriiss 66 11..22 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 2222 2200
99 SSaalliixx  ccaarroolliinniiaannaa 55 11..00 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 2255 2200
99 SSaauurruurruuss  cceerrnnuuuuss 2288 55..66 00 77 00 00 00 00 00 00..11 00..77 11..44 11..00 55..00 1100..00 88 1122
99 SScciirrppuuss  ccyyppeerriinnuuss 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 3333 2299
99 SScciirrppuuss  vvaalliidduuss 55 11..00 11 11 00 00 00 00 00 00..00 00..11 00..22 00..66 22..88 55..55 2255 2288
99 TTooxxiiccooddeennddrroonn  rraaddiiccaannss 33 00..66 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 2299 2299
99 WWiisstteerriiaa  ffrruutteesscceennss 77 11..44 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 2200 2200
99 ZZiizzaanniiaa  aaqquuaattiiccaa 66 11..22 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 2222 2200
99 ZZiizzaanniiooppssiiss  mmiilliiaacceeaa 449900 9988..00 00 00 00 11 33 1111 3355 8822..00 8888..55 9955..00 8822..00 8888..55 9955..00 11 11

1100 BBaarree  ggrroouunndd 448800 9966..00 00 99 2299 99 11 00 00 1122..44 2200..99 2299..66 1122..99 2211..88 3300..88
1100 WWaatteerr 335588 7711..66 00 55 55 2255 11 00 00 1177..11 2233..77 3300..44 2233..88 3322..99 4422..22
1100 %%  VVeeggeettaattiioonn  ccoovveerr 550000 110000..00 00 00 00 11 99 3311 99 6699..22 7788..33 8877..44 6699..22 7788..33 8877..44
1100 AAlltteerrnnaanntthheerraa  pphhiillooxxeerrooiiddeess 5500 1100..00 00 00 00 00 11 44 00 66..66 77..66 88..66 6666..00 7766..00 8866..00 55 33
1100 AAmmaarraanntthhuuss  ccaannnnaabbiinnuuss 88 11..66 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 1133 1133
1100 AAsstteerr  tteennuuiiffoolliiuuss 3322 66..44 22 99 00 00 00 00 00 00..22 00..99 11..88 00..88 44..22 88..44 77 99
1100 BBiiddeennss  llaaeevviiss 2211 44..22 22 44 00 00 00 00 00 00..11 00..44 00..88 00..77 33..55 77..00 1111 1122
1100 CCiiccuuttaa  mmeexxiiccaannaa 22 00..44 00 11 00 00 00 00 00 00..00 00..11 00..22 11..00 55..00 1100..00 1177 1177
1100 EElleeoocchhaarriiss  ffaallllaaxx 6677 1133..44 22 44 33 00 11 11 00 33..11 44..44 55..88 1144..00 2200..11 2266..55 44 44
1100 IIrriiss  hheexxaaggoonnaa 55 11..00 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 1144 1133
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TTaabbllee  44

((ccoonnttiinnuueedd))

SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  HHeerrbbaacceeoouuss  QQuuaaddrraatt  DDaattaa::
SSuummmmaarryy  SSttaattiissttiiccss  ffoorr  HHeerrbbaacceeoouuss  VVeeggeettaattiioonn  EEnnccoouunntteerreedd  iinn  QQuuaaddrraattss  11  tthhrroouugghh  1100  MMoonniittoorreedd

OOccttoobbeerr  11999977

Frequency of Cover Category       PROBABLE PERCENT COVER RANGE (%)        
    Cover Category No./Range (%)   

    Total Quadrat Area              Total Occurrence Area    
Total Freq 1 2 3 4 5 6 7 Freq Cover

Quad Species Freq % <1 1-10 10-30 30-50 50-70 70-90 >90 Min Avg Max Min Avg Max Rank Rank
1100 PPeellttaannddrraa  vviirrggiinniiccaa 99 11..88 00 55 00 00 00 00 00 00..11 00..55 11..00 11..00 55..00 1100..00 1122 1111
1100 PPlluucchheeaa  ooddoorraattaa 2222 44..44 11 1100 00 00 00 00 00 00..22 11..00 22..00 00..99 44..66 99..22 1100 88
1100 PPoollyyggoonnuumm  aarriiffoolliiuumm 2244 44..88 00 11 22 00 00 00 00 00..44 00..99 11..44 77..00 1155..00 2233..33 88 1100
1100 PPoollyyggoonnuumm  ppuunnccttaattuumm 4444 88..88 00 77 11 00 00 00 00 00..33 11..11 22..00 22..11 66..99 1122..55 66 77
1100 PPoonntteeddeerriiaa  ccoorrddaattaa 11 00..22 11 00 00 00 00 00 00 00..00 00..00 00..00 00..11 00..55 11..00 1188 1188
1100 SScciirrppuuss  rroobbuussttuuss 55 11..00 00 22 00 00 00 00 00 00..00 00..22 00..44 11..00 55..00 1100..00 1144 1133
1100 SSaaggiittttaarriiaa  llaanncciiffoolliiaa 55 11..00 22 11 00 00 00 00 00 00..00 00..11 00..22 00..44 22..00 44..00 1144 1166
1100 SScciirrppuuss  vvaalliidduuss 446633 9922..66 00 22 66 1111 88 2200 00 4433..88 5533..00 6622..22 4466..66 5566..44 6666..22 11 11
1100 SSppaarrttiinnaa  aalltteerrnniifflloorraa 2244 44..88 00 33 11 11 00 00 00 00..99 11..55 22..22 88..66 1155..00 2222..00 88 66
1100 TTyypphhaa  aanngguussttiiffoolliiaa 116688 3333..66 11 1199 66 00 00 00 00 11..66 44..33 77..44 33..00 88..33 1144..33 33 55
1100 ZZiizzaanniiooppssiiss  mmiilliiaacceeaa 333377 6677..44 22 77 1144 1122 66 22 11 2200..77 2288..22 3355..88 2233..66 3322..11 4400..77 22 22
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TTaabbllee  55

MMeeaann  PPeerrcceenntt  CCoovveerr  EEssttiimmaatteess  ffoorr  AAllll  PPllaanntt  SSppeecciieess  FFoouunndd  iinn  QQuuaalliittaattiivvee  QQuuaaddrraattss  MMoonniittoorreedd
iinn  tthhee  SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

PPlloottss  11  tthhrroouugghh  2255

                                                                    Plot Number                                                                         

Plant Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

BBaarree  ggrroouunndd 2200 2200 2200 2200 2200 2200 55 55 2200 55 2200 55 2200 2200 4400 4400 00 55 2200 00 00 00 00 55 55
AAcceerr  rruubbrruumm ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ----
AAggaalliinnuuss  ppuurrppuurreeaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- 2200 ..55 55 55 ..55 ..55 ----
AAllnnuuss  sseerrrruullaattaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ----
AAlltteerrnnaanntthheerraa  pphhiillooxxeerrooiiddeess ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ---- ----
AAmmaarraanntthhuuss  ccaannnnaabbiinnuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 55 ---- ---- ..55 ---- ---- ..55 ---- ----
AAppiiooss  aammeerriiccaannaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 55 ---- ---- ---- ----
AArrtthhrraaxxoonn  hhiissppiidduuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 4400 6600 ---- ---- ----
AAsstteerr  eelllliioottttiiii ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- 2200 2200 ---- 55 ..55 2200 2200 ----
AAsstteerr  ssppeecciieess ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ..55 ---- ---- ---- ----
AAsstteerr  tteennuuiiffoolliiuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- 2200 ..55 8800 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
BBaacccchhaarriiss  hhaalliimmiiffoolliiaa ---- 6600 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
BBiiddeennss  llaaeevviiss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 2200 6600 ---- ---- ..55 2200 ..55 55 55 ..55
BBiiddeennss  mmiittiiss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ..55 ---- 2200 55 ---- ---- ----
BBooeehhmmeerriiaa  ccyylliinnddrriiccaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ---- 55
BBoollttoonniiaa  aasstteerrooiiddeess ---- ---- 55 2200 ..55 ---- ..55 ---- ---- 2200 ---- ---- ---- ---- ..55 ..55 2200 ---- ---- ..55 ---- ---- ---- ---- ----
CCaarreexx  ssppeecciieess ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ----
CCiiccuuttaa  mmeexxiiccaannaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ..55 ..55 ---- ---- 55
CCyyppeerruuss  ffllaavveesscceennss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 ---- ---- ---- ----
CCyyppeerruuss  hhaassppaann ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 2200 ---- 55 ..55 ..55 55 ..55
CCyyppeerruuss  ssttrriiggoossuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 55 ..55 ---- ---- ----
DDuulliicchhiiuumm  aarruunnddiinnaacceeuumm ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ----
EElleeoocchhaarriiss  cceelllluulloossaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 4400 55 ---- ---- ---- ---- ---- ---- ---- ---- ----
EElleeoocchhaarriiss  ggeenniiccuullaattaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 ----
EElleeoocchhaarriiss  ffaallllaaxx ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 6600 ---- 55 ---- ---- 2200 ---- ---- 6600 4400 8800 ----
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TTaabbllee  55

((ccoonnttiinnuueedd))

MMeeaann  PPeerrcceenntt  CCoovveerr  EEssttiimmaatteess  ffoorr  AAllll  PPllaanntt  SSppeecciieess  FFoouunndd  iinn  QQuuaalliittaattiivvee  QQuuaaddrraattss  MMoonniittoorreedd
iinn  tthhee  SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

PPlloottss  11  tthhrroouugghh  2255

                                                Plot Number                                                           

Plant Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

EElleeoocchhaarriiss  qquuaaddrraanngguullaattaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 2200 ..55 ---- ..55 ----
EErriiaanntthhuuss  ggiiggaanntteeuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ..55 ----
FFuuiirreennaa  bbrreevviisseettaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ..55 ---- ---- ----
HHaabbeennaarriiaa  rreeppeennss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ----
HHyyddrrooccoottyyllee  uummbbeellllaattaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ----
HHyyppeerriiccuumm  mmuuttiilluumm ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- 55 ..55 ..55 ---- ----
IImmppaattiieennss  ccaappeennssiiss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 ---- ---- ---- ---- ----
IIppoommooeeaa  ssaaggiittttaattaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ---- ----
IIrriiss  hheexxaaggoonnaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ..55 ..55 ---- ---- ----
JJuunnccuuss  eeffffuussuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ----
JJuunnccuuss  mmaarrggiinnaattuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ..55 ..55 ---- ----
LLeeeerrssiiaa  hheexxaannddrraa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 55 ..55 ---- ---- ----
LLiillaaeeooppssiiss  cchhiinneennssiiss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
LLoobbeelliiaa  ggllaanndduulloossaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ..55 ---- ..55 ..55 ---- ..55 ----
LLuuddwwiiggiiaa  lleeppttooccaarrppaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ----
LLuuddwwiiggiiaa  ppaalluussttrriiss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 2200 ---- ---- ..55 ---- ---- ----
LLuuddwwiiggiiaa  ppiilloossaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 55 ..55 ---- ---- ----
LLuuddwwiiggiiaa  rreeppeennss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ----
LLuuzziioollaa  fflluuiittaannss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 ---- ---- ----
LLyyccooppuuss  rruubbeelllluuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ---- ----
MMaaggnnoolliiaa  vviirrggiinniiaannaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ----
MMiikkaanniiaa  ssccaannddeennss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 2200 55 ---- ---- ---- ----
MMuurrddaannnniiaa  kkeeiissaakk ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 8800 8800 4400 55 ----
MMyyrriiccaa  cceerriiffeerraa ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ..55 ---- ..55 ----
NNyyssssaa  ooggeecchhee ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ----
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  TTaabbllee  55

((ccoonnttiinnuueedd))

MMeeaann  PPeerrcceenntt  CCoovveerr  EEssttiimmaatteess  ffoorr  AAllll  PPllaanntt  SSppeecciieess  FFoouunndd  iinn  QQuuaalliittaattiivvee  QQuuaaddrraattss  MMoonniittoorreedd
iinn  tthhee  SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

PPlloottss  11  tthhrroouugghh  2255

                                                Plot Number                                                           

Plant Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

NNyyssssaa  ssyyllvvaattiiccaa  vvaarr..  bbiifflloorraa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ----
OOnnoocclleeaa  sseennssiibbiilliiss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ..55 ---- ---- ----
OOxxyyppoolliiss  ffiilliiffoorrmmiiss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ---- ----
PPaanniiccuumm  hheemmiittoommoonn ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 6600 ---- ----
PPlluucchheeaa  ooddoorraattaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ----
PPlluucchheeaa  rroosseeaa ---- ---- ---- ..55 ..55 ---- ---- ---- ---- ---- ---- ..55 ..55 ..55 ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ----
PPoollyyggoonnuumm  aarriiffoolliiuumm ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- 4400 2200 ---- ---- ..55 ----
PPoollyyggoonnuumm  hhyyddrrooppiippeerrooiiddeess ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 4400 55 55 55 2200 ---- ..55 55 2200
PPoollyyggoonnuumm  ssaaggiittttaattuumm ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ..55 ---- ---- ----
PPoonntteeddeerriiaa  ccoorrddaattaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ..55 55 ..55 ---- ---- ----
PPttiilliimmnniiuumm  ccoossttaattuumm ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 ..55 ---- ---- ----
RRhhyynncchhoossppoorraa  ccoorrnniiccuullaattaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ----
RRuummeexx  vveerrttiiccuullllaattuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ----
SSaacccciioolleeppiiss  ssttrriiaattaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 ..55 ---- ---- ----
SSaaggiittttaarriiaa  ggrraammiinneeaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ----
SSaaggiittttaarriiaa  llaanncciiffoolliiaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ..55 ---- ---- ..55 ---- ---- 55 ---- ---- ----
SSaaggiittttaarriiaa  llaattiiffoolliiaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 55 ---- ---- ----
SSaammbbuuccuuss  ccaannaaddeennssiiss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ---- ----
SSaauurruurruuss  cceerrnnuuuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55
SScciirrppuuss  ccyyppeerriinnuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ----
SScciirrppuuss  rroobbuussttuuss ---- ---- ..55 2200 ..55 ---- ---- ---- ---- 55 ---- 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
SScciirrppuuss  vvaalliidduuss 55 ---- ---- 2200 55 55 8800 2200 2200 ---- 2200 2200 4400 2200 ---- 55 55 55 4400 ---- 55 ..55 ---- 2200 ----
SSppaarrttiinnaa  aalltteerrnniifflloorraa ---- ---- 8800 2200 4400 ---- 2200 ---- ---- 4400 4400 2200 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
SSppaarrttiinnaa  bbaakkeerrii 8800 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
SSppaarrttiinnaa  ccyynnoossuurrooiiddeess 55 2200 2200 2200 ---- 4400 ---- 8800 6600 2200 ---- ---- ---- ---- ---- 2200 ---- ---- ---- ---- ---- ---- ---- ---- ----
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TTaabbllee  55

((ccoonnttiinnuueedd))

MMeeaann  PPeerrcceenntt  CCoovveerr  EEssttiimmaatteess  ffoorr  AAllll  PPllaanntt  SSppeecciieess  FFoouunndd  iinn  QQuuaalliittaattiivvee  QQuuaaddrraattss  MMoonniittoorreedd
iinn  tthhee  SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

PPlloottss  11  tthhrroouugghh  2255

                                                Plot Number                                                           

Plant Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

SSppiirraanntthheess  cceerrnnuuaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ----
TTaaxxooddiiuumm  ddiissttiicchhuumm ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ..55 ----
TTyypphhaa  aanngguussttiiffoolliiaa ---- ---- 55 2200 2200 4400 ---- ---- ---- ---- 6600 ---- ---- ---- ..55 ---- ---- ---- ---- ---- ---- ..55 ---- ---- ----
XXyyrriiss  iirriiddiiffoolliiaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ..55 ..55 ..55 ----
ZZiizzaanniiaa  aaqquuaattiiccaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 6600 4400 ---- 4400 8800 8800 2200 4400 8800 55 6600 8800 9955
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TTaabbllee  66

MMeeaann  PPeerrcceenntt  CCoovveerr  EEssttiimmaatteess  ffoorr  AAllll  PPllaanntt  SSppeecciieess  FFoouunndd  iinn  QQuuaalliittaattiivvee  QQuuaaddrraattss  MMoonniittoorreedd
iinn  tthhee  SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

PPlloottss  2266  tthhrroouugghh  5522

                                                                       Plot Number                                                                                

Plant Species 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

BBaarree  ggrroouunndd 2200 55 ---- ---- ---- 55 55 55 55 55 4400 2200 55 55 55 ..55 ---- 4400 2200 ---- 4400 2200 55 55 ---- ---- ----
AAggaalliinnuuss  ppuurrppuurreeaa ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
AAmmaarraanntthhuuss  ccaannnnaabbiinnuuss 2200 ---- 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
AAnnddrrooppooggoonn  gglloommeerraattuuss 4400 9955 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 2200
AAnnddrrooppooggoonn  vviirrggiinniiccuuss ..55 ---- ---- 55 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
AAsstteerr  eelllliioottttiiii 55 ---- ---- ..55 ..55 55 55 ..55 4400 8800 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
AAsstteerr  ssppeecciieess ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55
AAsstteerr  ssuubbuullaattaa 55 ---- ..55 ---- ---- ---- ---- 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
AAsstteerr  tteennuuiiffoolliiuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
BBaacccchhaarriiss  hhaalliimmiiffoolliiaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55
BBiiddeennss  llaaeevviiss 2200 ---- ..55 ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
BBiiddeennss  mmiittiiss ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
CCaarreexx  ssppeecciieess ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 9955 ----
CCiiccuuttaa  mmeexxiiccaannaa 55 ..55 ---- 55 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
CCyyppeerruuss  eerryytthhrroorrhhiizzooss ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
CCyyppeerruuss  hhaassppaann 55 ---- ---- ---- ---- 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
CCyyppeerruuss  ssttrriiggoossuuss 6600 2200 55 9955 9955 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
EElleeoocchhaarriiss  cceelllluulloossaa ---- ---- ---- ---- ---- ---- ---- ---- 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
EElleeoocchhaarriiss  eelloonnggaattaa ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
EElleeoocchhaarriiss  ffaallllaaxx ..55 ..55 ..55 ..55 ..55 2200 2200 8800 4400 55 55 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
EElleeoocchhaarriiss  qquuaaddrraanngguullaattaa ---- 55 ---- ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
EErriiaanntthhuuss  ggiiggaanntteeuuss ---- ..55 55 ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55
EEuuppaattoorriiuumm  ccaappiilllliiffoolliiuumm ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55
GGaalliiuumm  ttiinnccttoorriiuumm ---- ---- 9955 ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
HHyyddrrooccoottyyllee  uummbbeellllaattaa ---- ---- 4400 ---- ---- ..55 ---- 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
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TTaabbllee  66
((ccoonnttiinnuueedd))

MMeeaann  PPeerrcceenntt  CCoovveerr  EEssttiimmaatteess  ffoorr  AAllll  PPllaanntt  SSppeecciieess  FFoouunndd  iinn  QQuuaalliittaattiivvee  QQuuaaddrraattss  MMoonniittoorreedd
iinn  tthhee  SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

PPlloottss  2266  tthhrroouugghh  5522

                                                                       Plot Number                                                                                

Plant Species 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

HHyyppeerriiccuumm  mmuuttiilluumm ---- ---- 55 ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
IIrriiss  hheexxaaggoonnaa ---- ---- 55 ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
JJuunnccuuss  eeffffuussuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55
JJuunnccuuss  ppoollyycceepphhaalluuss ---- ---- 2200 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
JJuunnccuuss  sscciirrppooiiddeess ---- ---- 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
LLeeeerrssiiaa  oorryyzzooiiddeess ---- ---- ..55 ---- ---- 6600 2200 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
LLiillaaeeooppssiiss  cchhiinneennssiiss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
LLoobbeelliiaa  ggllaanndduulloossaa ---- ---- ..55 ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
LLuuddwwiiggiiaa  lleeppttooccaarrppaa ---- ---- ..55 ---- ---- ---- 55 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
MMuurrddaannnniiaa  kkeeiissaakk ---- ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
MMyyrriiccaa  cceerriiffeerraa ---- ---- 55 ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55
NNyyssssaa  ssyyllvvaattiiccaa  vvaarr..  bbiifflloorraa ---- ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
OOrroonnttiiuumm  aaqquuaattiiccuumm ---- ---- ..55 ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
OOssmmuunnddaa  rreeggaalliiss ---- ---- 2200 ..55 ..55 ---- ---- 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
PPaanniiccuumm  rriiggiidduulluumm ---- ---- ..55 ---- ---- ---- 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
PPaassppaalluumm  uurrvviilllleeii ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55
PPeellttaannddrraa  vviirrggiinniiccaa ---- ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
PPeerrsseeaa  ppaalluussttrriiss ---- ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
PPlluucchheeaa  ooddoorraattaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ..55 ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
PPoollyyggoonnuumm  aarriiffoolliiuumm ---- ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
PPoollyyggoonnuumm  ppuunnccttaattuumm ---- ---- ..55 ..55 ..55 2200 ---- 2200 4400 2200 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
PPoollyyggoonnuumm  ssppeecciieess ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55
PPoonntteeddeerriiaa  ccoorrddaattaa ---- ---- ---- 2200 2200 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
RRhhyynncchhoossppoorraa  ccoorrnniiccuullaattaa ---- ---- ---- 2200 2200 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
RRhhyynncchhoossppoorraa  mmiiccrrooccaarrppaa ---- ---- ---- 55 55 ---- ---- 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55
SSaacccciioolleeppiiss  ssttrriiaattaa ---- ---- ---- 55 55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
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TTaabbllee  66
((ccoonnttiinnuueedd))

MMeeaann  PPeerrcceenntt  CCoovveerr  EEssttiimmaatteess  ffoorr  AAllll  PPllaanntt  SSppeecciieess  FFoouunndd  iinn  QQuuaalliittaattiivvee  QQuuaaddrraattss  MMoonniittoorreedd
iinn  tthhee  SSaavvaannnnaahh  NNaattiioonnaall  WWiillddlliiffee  RReeffuuggee  DDuurriinngg  OOccttoobbeerr--NNoovveemmbbeerr  11999977

PPlloottss  2266  tthhrroouugghh  5522

                                                                       Plot Number                                                                                

Plant Species 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

SScciirrppuuss  rroobbuussttuuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 2200 55 ---- 55 55 ---- ---- ---- ---- 2200 ---- ---- ---- 55
SScciirrppuuss  vvaalliidduuss ---- ---- ---- ..55 ..55 55 55 8800 4400 4400 6600 8800 ..55 6600 ---- 9955 8800 6600 6600 6600 ---- 8800 4400 8800 ---- ---- ----
SSeessbbaanniiaa  eemmeerruuss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55
SSeessbbaanniiaa  ppuunniicceeaa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55
SSmmiillaaxx  bboonnoonnooxx ---- ---- ---- ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
SSoolliiddaaggoo  ssttrriiccttaa ---- ---- ---- ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
SSppaarrttiinnaa  aalltteerrnniifflloorraa ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 ---- 55 6600 ---- ---- 55 6600 6600 8800 6600 2200 ---- ---- ---- ---- 55
SSppaarrttiinnaa  ccyynnoossuurrooiiddeess ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 55 ---- 2200 55 4400 ---- 8800 55 ---- 55 ---- 55 8800 2200 ---- ---- 55
TTyypphhaa  aanngguussttiiffoolliiaa ---- ---- ---- ..55 ..55 ---- ---- ..55 ---- ..55 55 55 9955 6600 9955 ---- ---- 55 ---- ---- ---- ---- 8800 55 ---- ---- 55
TTyypphhaa  ddoommiinnggeennssiiss ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 9955 ---- ----
TTyypphhaass  ssppeecciieess ---- ---- ---- ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
UUnnkknnoowwnn  ggrraassss ---- ---- ---- ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
XXyyrriiss  iirriiddiiffoolliiaa ---- ---- ---- ..55 ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
ZZiizzaanniiaa  aaqquuaattiiccaa ---- ---- ---- ..55 ..55 ---- ---- ..55 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
ZZiizziiaannooppssiiss  mmiilllliiaacceeaa ---- ---- ---- 55 2200 9955 9955 55 9955 ---- 4400 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 8800 8800 ---- ----
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occurrence of other spikerushes (Eleocharis sp.), we felt a general nomenclature may cause more confusion,

especially with respect to the previous studies.  This confusion will be resolved in spring or summer when fertile

specimens of this species are present.

The plant names Pluchea purpurascens (Swartz) DC. and Aneilema keisak Hassk. described by Pearlstine et al.

(1990) have been changed in the botanical literature to salt marsh fleabane (Pluchea odorata [L.] Cass.) and

marsh dewflower (Murdannia keisak [Hassk.] Hand.-Mazz.), respectively, and are so referenced in the present

report.

To simplify review of the data, descriptions of plant species composition and community structure will be given

on a quadrat by quadrat basis in a general order from the most saline to least saline quadrat.  Species-area

curve plots are presented in Figure 5 for most saline to least saline distributions and Figure 6 for least saline to

most saline distributions.  A total of 103 species was found in all 10 quantitative quadrats ranging from a

minimum of 7 species found in Quadrat 2 to a maximum of 58 species found in Quadrat 8.  The form of the

curves show 2 obvious trends.  First, the total cumulative number of species increases incrementally if plotted

from the most saline quadrat to the least saline quadrat.  Second, if viewed in the reverse fashion, it is shown

that only 2 additional species are added with the addition of the final 4 most saline quadrats.  These results are

obvious; however, they show a simple, very important trend in this system:  as salinity decreases, species

diversity increases.  This simple axiom serves as an important tool in comparing past and future succession

trends within this system.

3.2 EXISTING CONDITION OF QUADRAT 2--BACK RIVER

Quadrat 2 is the most saline of the study areas with maximum surface and bottom salinities exceeding 10 ppt

(Table 2).  Frequency distributions of 50 percent and 90 percent for salinity at this site equaled 1.71 and 3.86

ppt for a normal average growing season flow of 9,500 cubic feet per second.  For a 50 percent frequency

distribution, the salinity would be greater than or less than the given values 50 percent of the time.  For a

90 percent frequency value as described, the salinity exceeds the given value only 10 percent of the time.

Interstitial sediment water chemistry salinities along the quadrat ranged from 4.0 to 6.4 ppt as compared to a

mean interstitial sediment salinity of 9.3 reported by Pearlstine et al. (1990) prior to tide gate removal.  Presently,

this system characteristically experiences salinity conditions ranging from oligohaline (0.5 to 5 ppt) to

mesohaline (5 to 18 ppt).
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The total number of species found in the sample area was 7, of which 57.1 percent occurred in greater than

50 percent of all frequency intervals (Figure 7 [A]).  The most dominate species present was narrow-leaf cattail

(Typha angustifolia L.), which occurred in 395 of 500 frequency intervals with average quadrat coverage

equaling 47.1 percent (Table 4).  The relative frequency (RF) of this species, or frequency in relation to total

frequency of all other species present, was 25.35 percent (Figure 8).  Although only 7 species were present, all

species with the exception of salt marsh fleabane (Pluchea odorata [L.] Cass.) were relatively abundant.

Saltmarsh bulrush (Scirpus robustus Pursh) (RF = 20.60 percent), soft-stem bulrush (Scirpus validus Vahl) (RF =

18.74 percent), saltmarsh cordgrass (Spartina alterniflora Loiseleur) (RF = 16.82 percent), perennial saltmarsh

aster (Aster tenuifolius L.) (RF = 10.85 percent), and big cordgrass (Spartina cynosuroides [L.] Roth) (RF =

7.45 percent) all displayed comparatively high relative frequency values.  Whittaker’s plots of the species rank-

abundance curve show a linear type plot characteristic of a geometric distribution (Figure 7 [B,C]).

The schematic of frequency distributions of all species (Figure 9) shows that narrow-leaf cattail (Typha

angustifolia L.) was relatively abundant throughout the quadrat.  Distributions of saltmarsh bulrush (Scirpus

robustus Pursh), soft-stem bulrush (Scirpus validus Vahl), saltmarsh cordgrass (Spartina alterniflora Loiseleur),

and perennial saltmarsh aster (Aster tenuifolius L.) displayed a definitive zonation, being absent in the

approximately first 150 feet of quadrat distance, indicating a distinct gradient in relation to the river channel at

this location.  Big cordgrass (Spartina cynosuroides [L.] Roth) showed a more aggregated distribution pattern,

being present in clumps within the beginning, central, and ending areas of the quadrat.

3.3 EXISTING CONDITION OF QUADRAT 10--MIDDLE RIVER

The maximum projected surface water and bottom salinities occurring at this location are approximately 10 ppt

(Figure 2).  The interstitial sediment water salinity ranged from 0.6 to 1.6 ppt, while 50 percent and 90 percent

frequency distribution values at 9,500 cubic feet per second equal 0.20 and 1.40 ppt, respectively.  Hence, the

conditions at this location range from freshwater (less than 0.5 ppt) to oligohaline (0.5 to 5 ppt) with extreme

events being in the mesohaline range (5 to 18 ppt).  Based on these values, this area is subjected to a wide

range of salinity conditions.

The total number of species found in the quadrat was 18 with only 2 species being found in greater than

50 percent of all frequency intervals (Figure 10).  Although the distribution in geometric frequency classes gives

the appearance of a normal distribution (Figure 10 [B]).  The Whittaker plot is indicative of a geometric series

(Figure 10 [C]).  This indicates a relative similarity in number of species distributed in each size class, which

ranges from 1 to 4 species.  A typical lognormal distribution would show a greater relative proportion of the

number of species in the modal, or central, frequency class.
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The most dominant species occurring in the area was soft-stem bulrush (Scirpus validus Vahl) with a relative

frequency of 35.98 percent (Figure 11) and average cover value of 53.0 percent.  It occurred in 463 of 500

frequency plots (Table 4).  Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) was the second

most dominant species with a relative frequency of 26.18 percent (Figure 11) and average cover value of

28.2 percent (Table 4).  Narrow-leaf cattail (Typha angustifolia L.) was very frequently encountered, being

present in 168 of 500 intervals; however, coverage was only 4.3 percent of the area.  The majority of the

species present (61.1 percent) in this area occurred in less than 5 percent of the frequency intervals (Figure 10

[A]).  The schematic of frequency distributions (Figure 12) shows that both soft-stem bulrush (Scirpus validus

Vahl) and southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) were distributed throughout the

quadrat, while narrow-leaf cattail (Typha angustifolia L.) occurred only at distances greater than 230 feet from

the edge of the channel.  The distribution of creeping spikerush (Eleocharis fallax Weatherby) almost invariably

corresponded with areas of the quadrat in which the substrate is less consolidated or “shakes”  to some degree

when walking across the surface.  Alligator-weed (Alternanthera philoxeroides [Mart.] Griseb.) and saltmarsh

cordgrass (Spartina alterniflora Loiseleur) are restricted to the first 50 feet immediately adjacent to the Front

River.  The most notable observation in this area is with regard to the growth form of southern wildrice

(Zizaniopsis miliacea [Michx.] Doell & Aschers.), which is very short, or less vigorous, as compared to that found

in more freshwater quadrats.

3.4 EXISTING CONDITION OF QUADRAT 5--MIDDLE RIVER

The maximum surface water and bottom salinities found for this area are approximately 7.5 ppt (Figure 2).

Interstitial sediment salinities ranged from 0.7 to 1.7 ppt, while 50 percent and 90 percent salinity values at 9,500

cubic feet per second equal 0.18 and 1.22 ppt, respectively.  Similar to the Quadrat 10 location, these values

range from freshwater (less than 0.5 ppt) to oligohaline (0.5 to 5 ppt) to mesohaline (5 to 18 ppt) conditions.

A total of 23 species was found in Quadrat 5 with only 2 species occurring in greater than 50 percent of all

intervals, while 13 species (56.5 percent) occurred in less than 5 percent of all intervals (Figure 13).  The

species rank-abundance plots show a bimodal distribution of species (when plotted geometrically) (Figure 13

[B]) and a Whittaker plot typical of a geometric series (Figure 13 [C]).

Three dominant species were present in this quadrat area.  The most dominant species based on relative

frequency is soft-stem bulrush (Scirpus validus Vahl), having a relative frequency of 33.89 percent (Figure 14).

This species occurred in 465 of 500 frequency plots with an average cover of 18.8 percent.  The relative

frequency of creeping spikerush (Eleocharis fallax Weatherby) was 21.87 percent (Figure 14) being present in

300 of 500 frequency intervals, however, with an average cover of 45.7 percent, exceeding that of soft-stem

bulrush (Scirpus validus Vahl).  The relative frequency of  southern wildrice (Zizaniopsis miliacea [Michx.] Doell &
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Aschers.) equals 12.68 percent (Figure 14) being present in 174 of 500 intervals with an average cover of

22.2 percent (Table 4).

The frequency distribution schematic (Figure 15) shows a very distinct zonation in the distribution of several

species, most notably that of creeping spikerush (Eleocharis fallax Weatherby) and southern wildrice

(Zizaniopsis miliacea [Michx.] Doell & Aschers.).  At 180 feet from the Middle River edge, southern wildrice

(Zizaniopsis miliacea [Michx.] Doell & Aschers.) disappears and creeping spikerush (Eleocharis fallax

Weatherby) becomes a very dominant species.  This transition is visually very abrupt and directly corresponds to

the occurrence of the unconsolidated substrate, better known as “trembling earth” or “floating islands”.  This

situation is typical of many areas located in the central marsh regions lying between the Back and Middle Rivers

north of Rifle Cut and the Middle and Front Rivers north of Steamboat River.  These areas apparently do not

flood as frequently as adjacent areas with consolidated sediments because the mat appears to rise and fall to

some degree with high tide events.

3.5 EXISTING CONDITION OF QUADRAT 3--LITTLE BACK RIVER

The maximum surface water and bottom salinities interpolated for this quadrat area are approximately 3 and 6

ppt, respectively (Figure 2).  The interstitial sediment water salinity measured ranged from 0.2 to 2.0 ppt as

compared to a mean value of 4.7 ppt reported by Pearlstine et al. (1990). Frequency distribution of 50 percent

and 90 percent salinity values for
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9,500 cubic feet per second flows for this area are 0.17 and 1.45 ppt, respectively.  Based on these values,

salinity ranges in this area vary from freshwater (less than 0.5 ppt) to mesohaline (5 to 18 ppt) conditions.

A total of 22 species was found in this quadrat with 12 species (54.5 percent) occurring in less than 5 percent of

the intervals, while only 2 species occurred in greater than 50 percent of all intervals (Figure 16 [A]).  The

resulting species rank-abundance plots approximate a geometric series distribution (Figure 16 [B]).  The most

dominant species is soft-stem bulrush (Scirpus validus Vahl), which has a relative frequency of 38.92 percent

(Figure 17) and was present in 564 of 600 cover intervals with an average cover of 50.8 percent (Table 4).

Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) was the second most abundant species with a

relative frequency of 13.32 percent (Figure 17) being present in 193 of 600 intervals with an average cover of

14.0 percent.  Bull-tongue arrow-head (Sagittaria lancifolia L.) was the only other species distributed frequently

throughout the quadrat, being present in 107 of 600 intervals, however, having an average cover of only

2.5 percent (Table 4).  Several other species were found in dense aggregated populations (Figure 18).

Saltmarsh cordgrass (Spartina alterniflora Loiseleur) only occurred in the last 100 feet of the quadrat while

dotted smartweed (Polygonum punctatum Ell.), smooth beggar-ticks (Bidens laevis [L.] BSP.), and big cordgrass

(Spartina cynosuroides [L.] Roth) were densely clumped in the area of the quadrat directly adjacent to the Back

River.  Creeping spikerush (Eleocharis fallax Weatherby) and Gulf Coast spikerush (Eleocharis cellulosa Torr.)

occur from 140 to 270 feet along the quadrat length.  There exists a distinct zonation in the distribution of

southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) and saltmarsh cordgrass (Spartina alterniflora

Loiseleur) within this quadrat.

3.6 EXISTING CONDITION OF QUADRAT 4--LITTLE BACK RIVER

The maximum interpolated salinities for surface water and bottom locations are 1.5 and 4.0 ppt, respectively, for

this area (Figure 2).  Interstitial sediment water salinities ranged from 0 to 0.2 ppt as compared with a mean

value of 2.1 ppt reported by Pearlstine et al. (1990).  The 50 percent frequency distribution for salinity equals

0.11 ppt as compared to 0.96 ppt for the 90 percentile as calculated for flows of 9,500 cubic feet per second.

These values indicate this area is subjected to freshwater (less than 0.5 ppt) and oligohaline (0.5 to 5 ppt)

salinity conditions.

A total of 18 species was observed in this quadrat with 4 species being present in greater than 50 percent of the

intervals and 9 species (50 percent) being present in less than 5 percent of the intervals (Figure 19 [A]).  The

species rank- abundance curve is indicative of a geometric series with various numbers of species generally

ranging from 1 to 3, with 1 exception, being distributed over a wide range of geometric frequency classes

(Figures 19 [B,C]).
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Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) was the most dominant species occurring in

446 of 500 frequency intervals with an average cover of 46.5 percent (Table 4).  Dotted smartweed (Polygonum

punctatum Ell.) and soft-stem bulrush (Scirpus validus Vahl) were co-dominant being found in 361 and 351 of

500 frequency intervals, respectively.  Dotted smartweed (Polygonum punctatum Ell.) displayed the greatest

cover of the 2 species being 23.5 percent as compared to 10.8 percent for soft-stem bulrush (Scirpus validus

Vahl).  Relative frequency distributions were 24.57 percent for southern wildrice (Zizaniopsis miliacea [Michx.]

Doell & Aschers.), 19.89 percent for dotted smartweed (Polygonum punctatum Ell.), and 19.34 percent for soft-

stem bulrush (Scirpus validus Vahl).  Elliott’s aster (Aster elliottii Torr. & Gray), creeping spikerush (Eleocharis

fallax Weatherby), and smooth beggar-ticks (Bidens laevis [L.] BSP.) were also common with relative frequency

values of 10.30 percent, 9.20 percent, and 8.60 percent, respectively (Figure 20).

The frequency distribution diagrams indicate the most common species are distributed throughout all areas of

the quadrat (Figure 21).  The exceptions are the 3 Eleocharis species, which display a more aggregated

distribution pattern.

3.7 EXISTING CONDITION OF QUADRAT 7--FRONT RIVER

Although the maximum bottom and surface salinities found in this area exceed 10 ppt, the 50 percent and

90 percent frequency distribution values of 0.10 and 0.98 ppt, respectively, were lower than those found for the

Quadrat 3 location (Figure 2).  The sediment salinities ranged from 0.1 to 1.0 ppt.  The total number of species

found was 18 with 4 species occurring in greater than 50 percent of intervals and 8 species being present in less

than 5 percent of all intervals (Figure 22 [A]).  The resulting species rank-abundance curves were characteristic

of a geometric series being essentially linear with a steep slope (Figures 22 [B,C]).

Unlike preceding quadrat areas, Quadrat 7 was dominated by smooth beggar-ticks (Bidens laevis [L.] BSP.),

which is a perennial herbaceous species.  The relative frequency of smooth beggar-ticks (Bidens laevis [L.]

BSP.) equaled 22.56 percent (Figure 23) and the species was present in 382 of 500 frequency intervals with an

average cover of 39.1 percent (Table 4).  Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.),

dotted smartweed (Polygonum punctatum Ell.), and soft-stem bulrush (Scirpus validus Vahl) had relative

frequency values of 17.84 percent, 17.78 percent, and 16.01 percent, respectively (Figure 23).

The frequency distributions show that smooth beggar-ticks (Bidens laevis [L.] BSP.), southern wildrice

(Zizaniopsis miliacea [Michx.] Doell & Aschers.), and dotted smartweed (Polygonum punctatum Ell.) were

common throughout the quadrat (Figure 24).  Soft-stem bulrush (Scirpus validus Vahl) was absent in the central

area of the quadrat, while Elliott’s aster (Aster elliottii Torr. & Gray) and green arum (Peltandra virginica [L.]

Kunth) were most abundant in the 320 to 500 foot area.  All areas of the quadrat were characterized as having

firm, consolidated sediments with no “trembling earth” encountered.
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3.8 EXISTING CONDITION OF QUADRAT 1--FRONT RIVER

Maximum surface and bottom salinities for this area are in the range of 7.0 and 7.5 ppt, respectively (Figure 2).

The interstitial sediment salinities range from 0.1 to 0.8 ppt, while at flows of 9,500 cubic feet per second,

50 percent and 90 percent frequency distribution values equal 0.04 and 0.98 ppt, respectively.  Based on these

data, this site experiences conditions ranging from freshwater (less than 0.5 ppt) to mesohaline (5 to 18 ppt)

conditions.

A total of 33 species was encountered with only 3 species occurring in greater than 50 percent of the intervals

and 17 species occurring in less than 5 percent of the intervals (Figure 25 [A]).  Species rank-abundance plots

indicate a greater tendency toward a lognormal distribution with the greatest number of species being present in

the intermediate geometric frequency classes (Figures 25 [B,C]).

The 2 most dominant species present in this area are creeping spikerush (Eleocharis fallax Weatherby) and

southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.).  Creeping spikerush (Eleocharis fallax

Weatherby) has a relative frequency of 18.36 percent (Figure 26), occurred in 471 of 500 frequency intervals,

and has an average cover value of 67.6 percent (Table 4).  Southern wildrice (Zizaniopsis miliacea [Michx.] Doell

& Aschers.) has a relative frequency value of 16.41 percent, occurred in 421 of 500 frequency intervals, and has

an
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average cover value of 35.6 percent.  Elliott’s aster (Aster elliottii Torr. & Gray), which is a perennial herbaceous

species, was present in 342 of 500 frequency intervals, covering 20.6 percent of the quadrat area.

Along Quadrat 1 there is a marked difference in the consolidation of the sediment occurring at the 300-foot

location.  At this point, the “trembling earth” begins and sediments consist primarily of organic matter dispersed

throughout a dense root mat.  Although, as evidenced by the frequency distribution schematic (Figure 27),

southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) and creeping spikerush (Eleocharis fallax

Weatherby) occur along all intervals of the quadrat, the average coverage of these species changes

dramatically at this point.  From 300 to 500 feet, although southern wildrice (Zizaniopsis miliacea [Michx.] Doell &

Aschers.) frequently occurs, the coverage drops dramatically.  At the same line, coverage of creeping spikerush

(Eleocharis fallax Weatherby) is complete, occupying greater than 90 percent of all available space.  This

distribution is not evident in Figure 27, but can be seen in the cover data matrix contained in Appendix Table A-

1.  This is a typical situation in areas where the floating mat occurs.  Southern wildrice (Zizaniopsis miliacea

[Michx.] Doell & Aschers.) frequently occurs; however, it does not cover extensive ground area.  It appears that

the low density substrate often cannot support the weight of the tall leaves; hence, they fall over, restricting

establishment of dense stands under these substrate conditions.  Creeping spikerush (Eleocharis fallax

Weatherby), on the other hand, is a wiry, low-growing spikerush in which the majority of the biomass is located

either very close to the ground or below it.

3.9 EXISTING CONDITION OF QUADRAT 6--MIDDLE RIVER

Maximum surface and bottom salinities interpolated for the Quadrat 6 area are approximately 5.5 and 6.0 ppt,

respectively (Figure 2).  The 50 percent and 90 percent frequencies for salinities are 0.14 ppt and 0.84 ppt,

respectively, at 9,500 cubic feet per second.  Sediment salinity values measured during the field survey range

from 0.2 to 0.4 ppt.  These values indicate that the vegetation in this region typically experiences freshwater

(less than 0.5 ppt) to oligohaline (0.5 to 5.0 ppt) conditions with extreme events being in the mesohaline (5 to

18 ppt) range.

A total of 43 species was found in Quadrat 6 with only 2 species being present in greater than 50 percent of the

intervals and 34 species (79.1 percent) occur (Figure 28 [A]) in less than 5 percent of the frequency intervals.

The species rank-abundance curves (Whittaker Plot: Figure 28 [C]) resembles a lognormal type distribution.

The linear and geometric plots of species abundance (Figure 18 [A,B]) indicate trends of logarithmic distributions

with maximum species occurring as very rare occurrences.

The 2 most dominant species are creeping spikerush (Eleocharis fallax Weatherby) and southern wildrice

(Zizaniopsis miliacea [Michx.] Doell & Aschers.), which have relative frequencies of 22.27 percent and 20.14

percent, respectively (Figure 29).  Creeping spikerush (Eleocharis fallax Weatherby) is much more frequently
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encountered than southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) occurring in 408 of 500

frequency intervals as compared to 369 of 500 frequency intervals (Table 4).  However, average coverages are

essentially equal being 42.9 percent for creeping spikerush (Eleocharis fallax Weatherby) and 38.7 percent for

southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.).  Soft-stem bulrush (Scirpus validus Vahl) (RF

= 12.99 percent), Elliott’s aster (Aster elliottii Torr. & Gray) (RF = 9.55 percent), dotted smartweed (Polygonum

punctatum Ell.) (RF = 7.86 percent), and marsh dewflower (Murdannia keisak [Hassk.] Hand.-Mazz.) (RF = 6.50

percent) are also commonly encountered in this quadrat.

The frequency distribution schematic (Figure 30) shows that a change in the distribution of vegetation occurs at

the 100-foot distance in the quadrat.  The “floating mat” or “trembling earth” begins in this area, where a

subsequent marked increase in creeping spikerush (Eleocharis fallax Weatherby), Elliott’s aster (Aster elliottii

Torr. & Gray), dotted smartweed (Polygonum punctatum Ell.), and marsh dewflower (Murdannia keisak [Hassk.]

Hand.-Mazz.) occurs, which is consistent with previously described observations.  The most remarkable

difference between this quadrat and others described by more saline conditions is the number of very rarely

occurring species, which is a direct result of the number of highly variable habitats available, due to the structure

of the “trembling earth”.

3.10 EXISTING CONDITION OF QUADRAT 8--LITTLE BACK RIVER

Quadrat 8 is located in the same area as that described as the freshwater site by Pearlstine et al. (1990).

Maximum surface and bottom salinities for the Little Back River in this area equal 0.6 and 2.0 ppt, respectively

(Figure 2).  Interstitial sediment salinities were found to range from 0 to 0.2 ppt during this study as compared to

0.5 ppt for the period reported by Pearlstine et al. (1990).  These data indicate that this plant community is

presently exposed to conditions ranging from freshwater to oligohaline.
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A total of 58 species was recorded in this area, which was the highest found of any quadrat (Figure 31 [A]).  Of

the total, only 2 species occurred in greater than 50 percent of quadrat intervals, while 32, or 55.2 percent,

occurred in less than 5 percent of all intervals.  The species rank-abundance plots depict essentially a straight

line plot indicative of a logarithmic series.  Further evidence of this type distribution is the maximization of rare

species and the  hollow curve  plot obtained by these data (Figure 31 [A]) as described by Krebs (1989).

The most dominant species occurring in the site were creeping spikerush (Eleocharis fallax Weatherby) and

southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.), which had relative frequency values of 12.20

percent and 11.62 percent, respectively (Figure 32).  As can be seen in Figure 32, this quadrat is characterized

by a dominance of 2 species, with 24 common species with relative frequencies ranging from 1.2 percent to 6.62

percent and 32 species being very rare.

The frequency distribution of all species (Figure 33) shows a much different distribution pattern than any

previously described.  Only 2 species, southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) and

Elliott’s aster (Aster elliottii Torr. & Gray), are found dispersed throughout most areas of the quadrat.  Most

common species showed a clumped or aggregate distribution pattern, being dominant in certain areas of the

quadrat while being absent in others.  The rare species are randomly dispersed throughout the quadrat.

Several factors are possibly responsible for the general distribution patterns noted.  The substrate is

consolidated for the first 130 feet of this quadrat, which results in a very dense, almost impenetrable wall of very

tall, robust southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) and halberd-leaf tearthumb

(Polygonum arifolium L.).  The sediments are unconsolidated for the remaining 370 feet of quadrat length with

varying degrees of “liquidity” of the sediments being present.  In many areas, especially those dominated by

brook-side alder (Alnus serrulata [Ait.] Willd.), the density of the floating mat is reduced to the point that even the

“lightest and frailest” of the field grunts drop quickly out of sight in a flailing motion in which all body parts twist in

a contorted manner as the desperately sinking individual grasps for any twig that will salvage him from the

immediate peril of the rapidly rising water.
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The structure of the mat itself gives rise to a number of habitats not present in other areas.  Hummocks are

formed from dead and decaying vegetation, which are colonized by a host of opportunistic species.  In addition,

the extensive hog activity in these areas has dramatically altered the sediment structure and distribution of the

vegetation.

3.11 EXISTING CONDITION OF QUADRAT 9--MIDDLE RIVER

Maximum surface and bottom salinities projected for the Quadrat 9 area are approximately 2.5 ppt (Figure 2).

Frequency distributions for surface salinities interpolated at this area indicate that 50 percent of the time the

values are 0.10 ppt or less and 90 percent of the time the values are less than 0.5 ppt at 9,500 cubic feet per

second.  Sediment salinities measured during the study were 0 ppt, while conductivity values ranged from 160 to

300 µmhos/cm.

A total of 36 species was documented in this quadrat with only 1 species occurring in greater than 50 percent of

the frequency intervals and 28, or 77.7 percent, present in less than 5 percent of the frequency intervals

(Figure 34 [A]).  The species rank-abundance plots show a curve indicative of a lognormal distribution

(Figures 34 [B,C]).

Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) is by far the most dominant species occurring

in the area having a relative frequency of 38.04 percent (Figure 35).  This was the highest relative frequency

value obtained for any species in all quadrat areas.  Southern wildrice (Zizaniopsis miliacea [Michx.] Doell &

Aschers.) occurred in 490 of 500 frequency intervals with an average cover value of 88.5 percent.  Dotted

smartweed (Polygonum punctatum Ell.) and Elliott’s aster (Aster elliottii Torr. & Gray) were also common species

having relative frequencies of 11.49 percent and 10.56 percent, respectively (Figure 35).

Unique to this area was the common occurrence of sensitive fern (Onoclea sensibilis L.) (RF = 10.40 percent)

and royal fern (Osmunda regalis* L.) (RF = 4.35 percent) and the presence of several vine and shrub species

not encountered in other areas.  These include blackberry (Rubus betulifolius Small) (RF = 1.32 percent), stiff

cornel (Cornus foemina Mill.) (RF = 0.70 percent), Florida privet (Forestiera segregata [Jacq.] Krug & Urban) (RF

= 0.62 percent), American wisteria (Wisteria frutescens [L.] Poir.) (RF = 0.54 percent), and swamp rose (Rosa

palustris Marsh.) (RF = 0.47 percent).

The frequency distribution schematic (Figure 36) shows southern wildrice (Zizaniopsis miliacea [Michx.] Doell &

Aschers.) was the only species present in all areas of the quadrat.  The occurrence of southern wildrice

(Zizaniopsis miliacea [Michx.] Doell & Aschers.) was unique in the area, being extremely robust and very tall,

forming a very dense stand.  Unlike other areas within the predominately freshwater area, the sediments
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throughout the quadrat length were consolidated with no sizable areas of “trembling earth” being present.  This

would explain the relative paucity of species as compared to the situation existing in the Quadrat 8 area.

3.12 COMPARISON OF COMMON PLANT SPECIES
OCCURRING AMONG QUADRAT LOCATIONS

The comparison of the frequency distributions of the most common species encountered in the 10 quantitative

quadrats is presented in Figure 37.  In all 10 quadrat areas, a total quadrat length of 5,100 feet was established.

Hence, the total number of frequency intervals present equals 5,100.  Southern wildrice (Zizaniopsis miliacea

[Michx.] Doell & Aschers.) was the most common species encountered, occurring in 3,034 (59.5 percent) of the

intervals.  This species was found in all areas except the Quadrat 2 location, which experiences the highest

salinities.  The distribution of southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) also indicated a

trend for greater frequencies to be found in the more freshwater areas, i.e., moving from south to north in the

SNWR.  In addition, the growth form of southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.)

becomes more vigorous, e.g., taller, denser stands, as salinity decreases.  Quadrat 8 was the exception to this

observation.  In this area, as previously described, the “floating mats” somewhat restricts the distribution of this

species.

Soft-stem bulrush (Scirpus validus Vahl) was the second most frequently encountered species occurring in

2,891 (56.7 percent) frequency intervals (Figure 37).  This species was the only species to occur in all quadrat

areas, but was infrequently encountered in the most freshwater sites denoted as Quadrats 8 and 9.  Soft-stem

bulrush (Scirpus validus Vahl) was most frequently encountered in the Quadrat 10, 5, and 3 areas where 50th

percentile salinity values ranged from 0.17 to 0.20 ppt and sediment salinities ranged from 0.2 to 2.0 ppt.  A

reduction in the frequency distribution was apparent in the most saline area (Quadrat 2) and Quadrats 7, 1, and

6 located on the Front and Middle Rivers.

It should be noted that since sampling for this study was conducted in October 1977, some seasonal dieback of

soft-stem bulrush (Scirpus validus Vahl) had occurred.  This dieback affects total cover of the observed soft-

stem bulrush (Scirpus validus Vahl) populations.  Frequency estimates are less sensitive to these changes;

however, greater frequency of soft-stem bulrush (Scirpus validus Vahl) would probably have been found in

August or September, but these differences should be relative among quadrat areas.  Frequencies and cover

estimates of southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) would be relatively unaffected by

sampling dates during this period.

Creeping spikerush (Eleocharis fallax Weatherby) was the third most frequent species, occurring in 1,775 (34.8

percent) frequency intervals (Figure 37).  This species was absent in Quadrats 2 and 7 and showed a very

limited distribution in Quadrats 3 and 9.  This species, as has been previously described, has dominance
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restricted to areas that are characterized by “trembling earth”,  where it thrives.  In areas of compact,

consolidated substrates, this species is of restricted distribution.

Elliott’s aster (Aster elliottii Torr. & Gray) and smooth beggar-ticks (Bidens laevis [L.] BSP.) are 2 very common

herbaceous perennial species occurring throughout the SNWR, but often not receiving much consideration as

being dominant species within the marsh.  Elliott’s aster (Aster elliottii Torr. & Gray) occurred in 1,109 (21.7

percent) frequency intervals.  However, this species was absent from quadrats located south of US-17 (Port

Wentworth), showing an obvious intolerance of higher salinity conditions.  This species may serve as a good

indicator of expansion or decline of the general freshwater boundary in this system.

Smooth beggar-ticks (Bidens laevis [L.] BSP.) occurred in 741 (14.5 percent) frequency intervals (Figure 37).

This species is very dominant in the Quadrat 7 area and adjacent areas and gives a unique signature on false

color infrareds and SPOT satellite imagery, especially in the area bound between the Front and Middle Rivers

north of US-17 extending to Steamboat River.  This species occurred in all quadrats, except Quadrat 2, which

shows a tolerance from a wide range of freshwater to brackish conditions.

Three species are present that show a preference for more saline conditions.  Saltmarsh cordgrass (Spartina

alterniflora Loiseleur) is most common in Quadrat 2, as might be expected, and is distributed just north of the

Quadrat 5 location in the Middle River.  A fairly extensive stand of saltmarsh cordgrass (Spartina alterniflora

Loiseleur) is present in the Quadrat 3 area of the Little Back River just south of US-17.  Saltmarsh bulrush

(Scirpus robustus Pursh) and the herbaceous perennial saltmarsh aster (Aster tenuifolius L.) are 2 other salt-

tolerant species that are common in the most saline Quadrat 2 area, but have infrequent distributions elsewhere

(Figure 37).  However, perennial saltmarsh aster (Aster tenuifolius L.) was encountered as far north as Quadrats

4 and 5, located on Argyle Island just north of Rifle Cut.

The species of greatest interest in the SNWR may presently be narrow-leaf cattail (Typha angustifolia L.).

Narrow-leaf cattail (Typha angustifolia L.) occurred in only 665 (13.0 percent) frequency intervals, but was the

most dominant species occurring in the more saline Quadrat 2 area (Figure 37).  This species is encountered

less frequently as salinity decreases, being absent from the freshwater Quadrat 9 area and occurring in only 1

interval in Quadrat 8.

Pearlstine et al. (1990) reported narrow-leaf cattail (Typha angustifolia L.) as having equal dominance at the

brackish sites to soft-stem bulrush (Scirpus validus Vahl).  This site corresponds with Quadrat 3 in the present

study, where narrow-leaf cattail (Typha angustifolia L.) was found in only 2 percent (72/600) of the frequency

intervals.  In the intermediate marsh, which corresponds to Quadrat 4 of their study, narrow-leaf cattail (Typha

angustifolia L.) occupied 22 percent of the study plots, whereas, this species was presently not recorded in this
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area.  In addition, they found no narrow-leaf cattail (Typha angustifolia L.) at the subsaline plots, whereas,

presently, it is the dominant species in Quadrat 2, which is in the same location (Figure 37).

In review of 1994 false color infrared aerial photographs, it is apparent that there has been a dramatic increase

in the population of narrow-leaf cattail (Typha angustifolia L.) south of US-17 since the removal of the tide gate.

This has been accompanied by an apparent decrease in the occurrence of this species north of US-17 based on

the historic data.

3.13 COMPARISON OF SPECIES COMPOSITION BETWEEN
DIFFERENT QUADRAT AREAS

The results of all similarity coefficient calculations are presented in Figure 38.  Both Sorensen and Jaccard

similarity coefficients have been calculated for all possible pair-wise quadrat comparisons.  Both indices are

presented for completeness; however, further discussion is limited to use of the Sorensen coefficient.  Both

coefficients describe similar relationships between quadrats, but values of the Sorensen coefficient are slightly

higher.  A selection of this coefficient for discussion purposes is, however, totally arbitrary.
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For easier review, the similarity coefficient matrix has been presented graphically (Figure 39).  The quadrats

have been grouped into 4 groups based on relative similarity trends.  Group 1 (green) is composed of Quadrat 2

only, which is the area of highest measured salinities.  This quadrat was most similar in species composition to

quadrats of Group 2 (red), which, in general, tends to be quadrats of salinities intermediate between fresh and

saline.  However, this trend is not without exception.  For example, Quadrat 4 has been placed within this group,

but salinity values alone would place this quadrat in a gradient position between Quadrats 6 and 8 although

species composition similarities to these areas were substantially lower.

Group 3 (yellow) consists of only Quadrat 1, which was placed in this position due to having intermediate

similarities between the 3 most freshwater quadrats (Quadrats 6, 8, and 9), which are designated as Group 4

(blue).  In general, it can be seen that Quadrat 2 has very low similarity with Quadrats 1, 6, 8, and 9 and higher

similarities, however below 0.50, with Group 2 and, in general, these groups correspond with salinity gradients

ranging from mesohaline to freshwater.  A second point of significant consequence to the present study is that

Group 2 is still somewhat unique and dissimilar to quadrats of Group 4, the freshwater areas, which somewhat

addresses the status of the projected recovery of these systems to freshwater marsh as described by Pearlstine

et al. (1990).  In general, based upon percent similarity of plant species, the freshwater sites, which are areas of

greatest species diversity, are confined north of the east-west line drawn across the northernmost ox-bow of

Steamboat River east through the ox-bow of the Little Back River where the USF&W dock is located.  North of

this line is also where the majority of the “trembling earth” occurs.  The exception is the area of Quadrat 9 that is

found on consolidated sediments, however, exhibits a diverse array of freshwater species.  In this discussion of

similarities between sites, there has been an intentional minimization of relationships of species occurrence to

well-defined salinity contours.  This is because of the wide range of salinity conditions to which these sites are

subjected.  For example, the Group 2 quadrats would primarily be considered freshwater systems based on 50

percentile salinity concentrations ranging from 0.10 ppt at Quadrat 7 to 0.20 ppt at Quadrat 10 (Table 2).

Sediment salinities were found to range from 0 ppt at Quadrat 4 to 2.0 ppt at Quadrat 3.  Peak surface salinities

range from 1.5 ppt to 10 ppt.  This indicates that the plant species that occur in this group are tolerant of a wide

range of salinities, and the concentrations that control the plant distribution in these areas are not evident.

Neither is the extent to whether it is average
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surface water salinity, average sediment salinity, or peak salinity events that control distribution of these species.

If average surface water salinity were the controlling factor, we would expect a somewhat different distribution of

species within this system.

3.14 COMPARISON OF PLANT COMMUNITY STRUCTURE

A summary of the Whittaker plots constructed for each quadrat is presented in Figure 40.  The purpose of

plotting species rank-abundance curves is to obtain some idea of the structure of the plant community and,

hence, gain insight into the resource utilization strategy of the existing community.  Simply stated, these plots

present information on the diversity of the community, or number of species present and the degree to which

dominant or rare species influence the plant community structure.  The species rank-abundance plots show, as

did the similarity indices, that the quadrats can be grouped based on similar structure.  If we simply first examine

slope of the resulting plots, it is shown that the steepest slope is found in Quadrat 2, while Quadrats 1, 6, 8, and

9 show more shallow, gradual slopes, which indicates greater species diversity.  Quadrats 10, 5, 3, 4, and 7

show slopes intermediate between the freshwater and saline areas.  This type of analysis was performed to

establish an existing condition of community structure in this area to which all future changes can be compared.

To attempt a comparative analysis to historic data presented by Pearlstine et al. (1990), species rank-

abundance plots are compared for all common quadrat areas (Figure 41).  Plots presented in their report are of

a different form than those in the present study.  Their measure of species abundance is in the format of

importance values, which is a measure of relative density and biomass data.  In addition, they plotted

abundance on an arithmetic scale.  For comparison purposes, the plots of the present quadrats were changed

to reflect the arithmetic scale they employed (Figure 41).  Although the abundance measure is different, being

frequency percent in the present case, curve forms should not be greatly changed.  From these plots

(Figure 41), it can be seen that plots of different slope were found in each area with species diversity increasing

from freshwater to subsaline areas.  The plots in the present study show the same trend and similar structure to

that previously found.  However, the current plots show a greater number of species, which reflects our use of

contiguous versus discrete sampling plots and increased sample area.  Two points should be stressed from

these comparisons.  First, is that community structure in these areas has not dramatically changed since 1986-

1988.  Second, there still exists a dramatic difference in the structure of Quadrats 2, 3, and 4 (intermediate,
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brackish, and subsaline) and no shift has occurred that would increase similarity of these sites with Quadrat 8 or

the freshwater site.  This indicates that a dramatic change has not occurred in these systems in the time frame

that was predicted.
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4.0 DISCUSSION

The intent of the present vegetation study is to establish an existing condition of the plant species composition

and plant community structure of the unimpounded marshes of the SNWR.  In addition, some evaluation is

needed addressing the plant community changes occurring since the removal of the tide gate.  The study

performed by Pearlstine et al. (1990) and others previously referenced provided a valuable tool with which to

achieve this goal.  Without their study, any conclusions based upon the present study regarding plant

succession would be entirely speculative.

Pearlstine et al. (1990) presented a habitat succession model that predicted the change in the areal extent of

freshwater marsh in response to salinity reduction due to the removal of the tide gate.  Their model considered

the boundary of freshwater communities to coincide with the 0.5 ppt salinity contour.  The model predicted that

the freshwater marsh would extend downstream to the southern tip of Argyle Island, resulting in a 340 percent

increase in area over the existing freshwater marsh.  The period of time expected for this change to occur was

2 years.

The present study indicates that, although changes have occurred in the distribution of several plant species in

the marsh system, a wide-spread change in the distribution of the freshwater marsh system as defined by

species diversity and population structure (not in-situ salinity) has not occurred to date.  The question arises as

to whether a continual, subtle change may proceed in the future, eventually realizing the extent of the model-

predicted boundary.  This question can only be answered with more questions and assumptions.  It is very

difficult to predict plant community change when so may factors affect the distribution of these species.

Pearlstine et al. (1990) predicted the dramatic expansion of the freshwater marsh system.  They described this

freshwater system as being a marsh dominated by sand spikerush (Eleocharis montevidensis Kunth) with a

mixed component of freshwater species.  The problem with this prediction is that salinity was the major factor

presumed to control succession.  In the present study, it is shown that this particular plant association is

restricted to areas in which the sediments are unconsolidated, have higher concentrations of organic matter, and

tend to be less inundated than other areas due to the ability to rise with higher water levels.  This type of

substrate is restricted in distribution to the northern areas of the study site, thereby imposing a geographical

limitation to the expansion of this community type.
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Marsh areas within the SNWR located south of US-17 tend to have firm, consolidated sediments that flood to

greater depths and, thus, are additionally subjected to greater tidal energy and longer inundation periods.

These factors will additionally affect succession of plant communities in these areas.  A predictive succession

model will need to address not only the chemical constraints of this system, but will also have to develop the

geographical and physical constraints that also control species abundance and composition.

4.1 RESULTS:  CLASSIFICATION OF EXISTING PLANT COMMUNITIES

Unclassified SPOT images of the SNWR for August 22, 1997, and October 2, 1997, are presented in Figures 42

and 43, respectively.  The classified SPOT image showing the major plant communities in the SNWR and

adjacent areas is presented in Figure 44 and was produced from classification of the August 22, 1997, image.

The classification resulted in the delineation of 28 distinct plant classes or associations that give unique,

discernable signatures on SPOT satellite imagery.

The plant associations that are given may reflect dominance of several species, in which case, the first species

given is the most dominant in a relative sequence.  The dominant species is the plant considered to be most

responsible for the resulting signature on the image. The plant associations are described below in order of

occurrence in the legend in Figure 44.  No intended relationship to salinity is implied in this order.

4.1.1 Class Names

1. Exposed mud-unvegetated shoreline.

 

2. Creeping spikerush (Eleocharis fallax Weatherby)-soft-stem bulrush (Scirpus validus Vahl).

 

3. Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.)-soft-stem bulrush (Scirpus

validus Vahl)-dotted smartweed (Polygonum punctatum Ell.)-Elliott’s aster (Aster elliottii Torr.

& Gray)-smooth beggar-ticks (Bidens laevis [L.] BSP.).
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4. Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.)-creeping spikerush

(Eleocharis fallax Weatherby).

 

5. Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.).

 

6. Creeping spikerush (Eleocharis fallax Weatherby)-freshwater mix.

 

7. Forested wetland.

 

8. Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.)-soft-stem bulrush (Scirpus

validus Vahl).

 

9. Mixed shrubs.

 

10. Creeping spikerush (Eleocharis fallax Weatherby)-freshwater mix-mixed shrubs.

 

11. Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.)-creeping spikerush

(Eleocharis fallax Weatherby)-freshwater mix.

 

12. Cypress-Nyssa swamp.

 

13. Soft-stem bulrush (Scirpus validus Vahl).

 

14. Soft-stem bulrush (Scirpus validus Vahl)-southern wildrice (Zizaniopsis miliacea [Michx.] Doell

& Aschers.)-dotted smartweed (Polygonum punctatum Ell.)-smooth beggar-ticks (Bidens

laevis [L.] BSP.).

 

15. Smooth beggar-ticks (Bidens laevis [L.] BSP.)-dotted smartweed (Polygonum punctatum Ell.)-

Elliott’s aster (Aster elliottii Torr. & Gray)-southern wildrice (Zizaniopsis miliacea [Michx.] Doell

& Aschers.)-soft-stem bulrush (Scirpus validus Vahl).
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16. Soft-stem bulrush (Scirpus validus Vahl)-southern wildrice (Zizaniopsis miliacea [Michx.] Doell

& Aschers.)--three-square bulrush (Scirpus pungens Vahl.)-spikerush (Eleocharis sp.).

 

17. Disturbed bare ground.

 

18. Mixed evergreen vegetation.

 

19. Big cordgrass (Spartina cynosuroides [L.] Roth)-saltmarsh cordgrass (Spartina alterniflora

Loiseleur)-narrow-leaf cattail (Typha angustifolia L.)-soft-stem bulrush (Scirpus validus Vahl).

 

20. Soft-stem bulrush (Scirpus validus Vahl)-saltmarsh bulrush (Scirpus robustus Pursh)-

saltmarsh cordgrass (Spartina alterniflora Loiseleur)-perennial saltmarsh aster (Aster

tenuifolius L.).

 

21. Narrow-leaf cattail (Typha angustifolia L.)-saltmarsh bulrush (Scirpus robustus Pursh)-

saltmarsh cordgrass (Spartina alterniflora Loiseleur)-perennial saltmarsh aster (Aster

tenuifolius L.).

 

22. Narrow-leaf cattail (Typha angustifolia L.)-big cordgrass (Spartina cynosuroides [L.] Roth).

 

23. Narrow-leaf cattail (Typha angustifolia L.)-big cordgrass (Spartina cynosuroides [L.] Roth)-

soft-stem bulrush (Scirpus validus Vahl)-saltmarsh bulrush (Scirpus robustus Pursh).

 

24. Narrow-leaf cattail (Typha angustifolia L.)-southern wildrice (Zizaniopsis miliacea [Michx.]

Doell & Aschers.).

 

25. Big cordgrass (Spartina cynosuroides [L.] Roth)-southern wildrice (Zizaniopsis miliacea

[Michx.] Doell & Aschers.).
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26. Big cordgrass (Spartina cynosuroides [L.] Roth).

 

27. Smooth beggar-ticks (Bidens laevis [L.] BSP.)-soft-stem bulrush (Scirpus validus Vahl)-dotted

smartweed (Polygonum punctatum Ell.).

 

28. Saltmarsh cordgrass (Spartina alterniflora Loiseleur).

As was previously described, the division of the plant associations into 28 classes was possible from use of

GPS in the areas of the quantitative vegetation quadrats and qualitative plots.  The combination of these

techniques allowed very detailed delineations, based on changes in dominance of several key species, to be

made.

Examples of each type of community have generally been explained in the descriptions of each quadrat and the

examination of the species frequency distribution diagrams.  However, a few classes require brief explanations

for clarity.

Exposed mud is exposed shoreline typically sparsely colonized by, for example, saltmarsh cordgrass (Spartina

alterniflora Loiseleur) in the saline areas and annual wildrice (Zizania aquatica L.) in the freshwater areas.  Mixed

shrubs is typically a freshwater assemblage containing individuals of wax myrtle (Myrica cerifera L.), brook-side

alder (Alnus serrulata [Ait.] Willd.), arrow-wood (Viburnum dentatum L.), red maple (Acer rubrum L.), and swamp

red-bay (Persea palustris [Raf.] Sarg.).  Mixed evergreen vegetation is generally restricted to berms or fill areas

where oaks and pines persist.  Forested wetland is a mixed assemblage of bald cypress (Taxodium distichum L.

C. Rich.), swamp black gum (Nyssa sylvatica Marsh. var. biflora [Walt.] Sarg.), mixed shrubs and a component

of bays, whereas, Cypress-Nyssa swamps are forested areas densely dominated by bald cypress (Taxodium

distichum L. C. Rich.) and swamp black gum (Nyssa sylvatica Marsh. var. biflora [Walt.] Sarg.) and other

deciduous hardwood species.  As can be seen from the class names described, dominance of the marshes of

the SNWR are typically divided among the following 11 species:

• Elliott’s aster (Aster elliottii Torr. & Gray)

• perennial saltmarsh aster (Aster tenuifolius L.)

• smooth beggar-ticks (Bidens laevis [L.] BSP.)

• creeping spikerush (Eleocharis fallax Weatherby)

• dotted smartweed (Polygonum punctatum Ell.)

• alkali bulrush (Scirpus robustus Pursh)

• soft-stem bulrush (Scirpus validus Vahl)

• saltmarsh cordgrass (Spartina alterniflora Loiseleur)
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• big cordgrass (Spartina cynosuroides [L.] Roth)

• narrow-leaf cattail (Typha angustifolia L.)

• southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.)

The problems encountered with classification were that several plant associations gave very similar signatures

on the SPOT image and were assigned the same value during classification.  For example, the software was

unable to differentiate between certain areas dominated by big cordgrass (Spartina cynosuroides [L.] Roth),

narrow-leaf cattail (Typha angustifolia L.), and southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.),

which in late summer appear very similar, even at close proximity on the ground.  The differences between

areas dominated by southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) and annual wildrice

(Zizania aquatica L.) cannot be differentiated and thus annual wildrice (Zizania aquatica L.) dominated areas are

incorporated in southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) associations in the present

classification.  Areas dominated by soft-stem bulrush (Scirpus validus Vahl) and saltmarsh cordgrass (Spartina

alterniflora Loiseleur) are commonly confused as well as areas in which soft-stem bulrush (Scirpus validus Vahl)

and creeping spikerush (Eleocharis fallax Weatherby) are present.  In addition, and what proved to be

particulary troublesome, was that areas dominated by smooth beggar-ticks (Bidens laevis [L.] BSP.) were

consistently confused with creeping spikerush (Eleocharis fallax Weatherby)-freshwater mix areas.  These

regions are almost indistinguishable on the SPOT image.

To compensate for this problem, the study areas was divided into distinct groups based, in general, on north-

south position within the River system.  The first area, which included 2 sections, included areas north of

Steamboat River and River Cut.  This area was subdivided into separate areas predominately dominated by

shrubs and trees and marshes.  The second area included all areas between the Front and Little Back Rivers

north of New Cut.  The third area included all areas east of the Back River south of New Cut.  The final group

consisted of the north part of Hutchinson Island immediately south of New Cut.
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A very general classification of plant communities can be made based on salinity gradients by these groupings.

The area north of Steamboat River and Rifle Cut is typically dominated by freshwater associations.  From this

boundary south to New Cut are typically brackish plant associations, and south of New Cut are typically plant

associations common to more saline environments.  To allow comparisons of the existing classifications, the

classified SPOT image prepared by Pearlstine et al. (1990) has been included as Figure 45.  In general, these

maps are very similar, especially with respect to the general geographic plant associations just described.

The extent of the freshwater vegetation associations as described by them are not appreciably different from the

present study.  There are some differences that need to be clarified to better understand the 2 images.  The

freshwater mix as described by Pearlstine et al. (1990) would, in part, encompass the following classes in the

present study:

• Mixed shrubs

 

• Creeping spikerush (Eleocharis fallax Weatherby)-freshwater mix

 

• Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.)-creeping spikerush

(Eleocharis fallax Weatherby)-freshwater mix

Their Zizaniopsis class would correspond to the following associations in the present study, as follows:

• Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.)

 

• Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.)-creeping spikerush

(Eleocharis fallax Weatherby)

 

• Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.)-soft-stem bulrush (Scirpus

validus Vahl)-dotted smartweed (Polygonum punctatum Ell.)-Elliott’s aster (Aster elliottii Torr.

& Gray)-smooth beggar-ticks (Bidens laevis [L.] BSP.)

• Southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.)-creeping spikerush

(Eleocharis fallax Weatherby)-freshwater mix

It is important to note that in the present study, there is a distinction given between creeping spikerush

(Eleocharis fallax Weatherby) and creeping spikerush (Eleocharis fallax Weatherby)-freshwater mix dominated

habitats.  Creeping spikerush (Eleocharis fallax Weatherby) is common in both freshwater and brackish areas of
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the SNWR.  However, the freshwater mix association contains a very diverse species array to specifically

include the following species:

• Prairie iris (Iris hexagona Walt.)

• Iris-leaf yellow-eyed grass (Xyris iridifolia Chapm.)

• Glandular lobelia (Lobelia glandulosa Walter)

• Water-spider orchid (Habenaria repens* Nutt.)

• Marsh dewflower (Murdannia keisak [Hassk.] Hand.-Mazz.)

• Joint-head arthraxon (Arthraxon hispidus var. cryptatherus [Hackel] Honda.)

• Sensitive fern (Onoclea sensibilis L.)

• Royal fern (Osmunda regalis* L.)

• Others

These species are typically absent in areas south of a line drawn from Quadrat 1 north of Quadrats 5 and 4 as

shown in Figure 1.  This association is typically restricted to floating mat areas of the SNWR.

The major difference in the 2 images is seen in the northernmost area of Hutchinson Island bounded by US-17

at Port Wentworth and Steamboat River (between Front and Middle Rivers).  They show a relatively large

expanse of forested wetlands and freshwater mix, which was found to be dominated by smooth beggar-ticks

(Bidens laevis [L.] BSP.) in the present study.  This species gives a signature on the SPOT image that is very

similar to these 2 “confused” plant associations.

In summary, the 2 SPOT image classifications performed approximately 10 years apart show very similar

distributions of the plant associations.
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4.2 EXISTING SALINITY CONTOURS AND PROJECTED CHANGES

The quantitative plant community study showed that the existing boundary of the diverse freshwater plant

community has not changed dramatically since that reported by Pearlstine et al. (1990).  In addition, extensive

modeling of projected salinity changes in relation to the proposed deepening of the channel indicate that

projected changes in salinities, especially along the Little Back River, will be minimal and not approach the

dramatic levels as that experienced during operation of the tide gate.  From these set of conditions, it can

reasonably be asserted that the existing plant communities in the area of interest in the SNWR are tolerant of

the salinity conditions that existed with the tide gate, the present conditions, and, hence, the conditions that are

expected to occur as a result of the proposed project.

The question as to whether a gradual increase in the extent of the freshwater marsh characterized by a diverse

array of species will expand in the future over some time period of “X” years has been raised.  Based upon the

present degree of understanding of this system, no legitimate argument can be made as to whether this will or

will not happen.  Therefore, an exercise was performed to delineate the area that most probably could be

affected by an increase in salinity in relation to the proposed project.

To facilitate the delineation of the area of greatest potential impact, salinity contours for the existing conditions

and the post-deepening conditions were generated.  Since it has been established that the 0.5 ppt contour

determines the extent of the freshwater system, the change in the physical location of the 0.5 ppt was

determined.  The area between the existing 0.5 ppt and the projected 0.5 ppt was calculated and used as a

basis for determining an equitable mitigation measure to compensate for the probability that this system could

change.

Existing condition contours were determined for flows of 5,900 cubic feet per second, 8,200 cubic feet per

second, and 9,500 cubic feet per second.  Salinity concentrations for the incremental percentile groups are

shown for all continuous monitoring stations in Tables 7, 8, and 9 for the respective flows and are presented

graphically in Figures 46, 47, and 48.

Salinity contours were determined for the 8,200 cubic feet per second for the post-
project conditions since this flow was suggested in interagency negotiations (Figure 49).
The projected salinity changes for this flow regime are presented in Table 10 and the
post-deepening contours
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Table 7

Salinity Data for High Tide
Day 244 to Day 270:  Flow Average = 5,900 cfs

Station
River
Mile

Mean
(ppt)

Minimum
(ppt)

Maximum
(ppt)

50th
Percentil

e
(ppt)

90th
Percentil

e
(ppt)

GPA-01 (M) -3.5 31.1 27.8 32.5 31.5 31.9
GPA-02 (B) 4.5 27.7 21.6 33.2 28.2 29.9
GPA-02 (S) 4.5 23.0 19.0 26.5 23.2 25.7
GPA-03 (B) 4.0 19.6 12.6 23.5 19.6 22.4
GPA-04 (B) 10.4 19.5 12.6 24.9 19.2 22.1
GPA-04 (S) 10.4 16.0 10.0 20.7 16.1 19.1
GPA-05 (B) 14.5 10.7 5.8 16.4 10.8 14.8
GPA-05 (S) 14.5 10.2 5.3 15.9 10.3 14.3
GPA-06 (B) 16.6 13.8 8.1 20.1 14.2 17.8
GPA-06 (S) 16.6 6.7 2.8 11.9 6.6 8.9
GPA-07 (B) 18.9 5.3 0.9 11.0 5.1 8.6
GPA-07 (S) 18.9 4.9 0.5 10.6 4.7 8.2
GPA-08 (B) 20.5 6.7 1.2 15.4 5.9 11.7
GPA-08 (S) 20.5 5.9 1.2 13.2 5.4 10.1
GPA-09 (B) 21.7 4.9 0.7 13.0 3.9 9.4
GPA-09 (S) 21.7 3.5 0.7 11.6 2.5 8.0
GPA-10 (B) 21.5 2.1 0.6 9.4 2.9 7.1
GPA-10 (S) 21.5 1.0 0.1 8.0 1.5 5.7
GPA-11 (B) 24.4 0.9 0.1 5.2 0.7 2.6
GPA-11 (S) 24.4 1.3 0.1 5.1 0.6 2.5
GPA-12 (B) 24.0 1.2 0.2 5.5 0.9 2.6
GPA-12 (S) 24.0 1.2 0.1 5.4 0.8 2.5
GPA-13 (B) 26.3 0.6 0.1 1.6 0.3 1.4
GPA-13 (S) 26.3 0.6 0.1 1.6 0.3 1.4
US17 Front River (B) 21.7 5.0 0.7 13.8 3.9 9.9
USF&W Dock (B) 22.3 0.4 0.0 2.4 0.2 1.0
USF&W Dock (S) 22.3 0.4 0.0 2.4 0.2 1.0
Lucknow Canal (B) 24.2 0.2 0.0 0.8 0.1 0.5
Lucknow Canal (S) 24.2 0.2 0.0 0.8 0.1 0.5

Notes: 1. S = Surface,  M = Mid-Depth,  B = Bottom

2. Surface values for GPA-05, 07, 09, 10, 11, 12, 13, USF&W Dock, and
Lucknow Canal were extrapolated using discrete sampling data.
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Table 8

Salinity Data for High Tide
Day 182 to Day 270:  Flow Average = 8,200 cfs

Station
River
Mile

Mean
(ppt)

Minimum
(ppt)

Maximum
(ppt)

50th
Percentile

(ppt)

90th
Percentile

(ppt)
GPA-01 (M) -3.5 31.7 27.4 33.9 31.7 32.8
GPA-02 (B) 4.5 26.6 20.3 33.2 26.6 29.3
GPA-02 (S) 4.5 21.2 12.1 27.5 21.9 25.4
GPA-03 (B) 4.0 15.8 8.5 23.5 15.5 20.7
GPA-04 (B) 10.4 18.6 10.9 25.0 18.6 22.0
GPA-04 (S) 10.4 13.7 5.6 20.7 13.6 18.0
GPA-05 (B) 14.5 8.8 3.8 16.4 8.1 13.1
GPA-05 (S) 14.5 8.5 3.5 16.2 7.9 12.9
GPA-06 (B) 16.6 11.0 3.8 21.1 10.6 16.2
GPA-06 (S) 16.6 5.6 1.3 14.1 5.4 8.6
GPA-07 (B) 18.9 3.3 0.0 11.0 2.7 7.8
GPA-07 (S) 18.9 3.1 0.0 10.8 2.5 7.6
GPA-08 (B) 20.5 4.5 0.1 15.4 4.2 10.7
GPA-08 (S) 20.5 2.9 0.1 13.2 1.7 7.5
GPA-09 (B) 21.7 3.2 0.1 13.0 2.6 8.2
GPA-09 (S) 21.7 1.7 0.1 11.6 1.1 6.7
GPA-10 (B) 21.5 1.9 0.0 9.4 1.1 4.5
GPA-10 (S) 21.5 1.8 0.0 9.3 1.0 4.4
GPA-11 (B) 24.4 0.3 0.0 5.2 0.1 1.0
GPA-11 (S) 24.4 0.2 0.0 5.1 0.0 0.9
GPA-12 (B) 24.0 0.7 0.0 5.5 0.4 1.7
GPA-12 (S) 24.0 0.6 0.0 5.4 0.3 1.6
GPA-13 (B) 26.3 0.2 0.0 1.6 0.1 0.3
GPA-13 (S) 26.3 0.2 0.0 1.6 0.1 0.3
US17 Front River (B) 21.7 3.0 0.0 13.8 2.1 7.5
USF&W Dock (B) 22.3 0.2 0.0 2.4 0.1 0.6
USF&W Dock (S) 22.3 0.2 0.0 2.4 0.1 0.6
Lucknow Canal (B) 24.2 0.1 0.0 0.8 0.0 0.3
Lucknow Canal (S) 24.2 0.1 0.0 0.8 0.0 0.3

Notes: 1. S = Surface,  M = Mid-Depth,  B = Bottom

2. Surface values for GPA-05, 07, 09, 10, 11, 12, 13, USF&W Dock, and
Lucknow Canal were extrapolated using discrete sampling data.
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Table 9

Salinity Data for High Tide
Day 182 to Day 243:  Flow Average = 9,500 cfs

Station
River
Mile

Mean
(ppt)

Minimum
(ppt)

Maximu
m

(ppt)

50th
Percentile

(ppt)

90th
Percentile

(ppt)

GPA-01 (M) -3.5 32.0 27.4 33.9 32.2 33.2
GPA-02 (B) 4.5 25.5 20.3 29.4 25.6 27.6
GPA-02 (S) 4.5 20.8 12.1 27.0 21.4 25.3
GPA-03 (B) 4.0 14.3 8.5 22.2 14.1 17.9
GPA-04 (B) 10.4 17.9 10.9 25.0 17.9 21.9
GPA-04 (S) 10.4 11.8 5.6 17.7 11.8 15.2
GPA-05 (B) 14.5 7.9 3.8 13.3 7.7 10.5
GPA-05 (S) 14.5 7.4 3.3 12.8 7.2 10.0
GPA-06 (B) 16.6 10.1 3.8 21.1 9.6 14.5
GPA-06 (S) 16.6 5.4 1.3 14.1 4.8 8.6
GPA-07 (B) 18.9 1.6 0.0 9.0 0.9 4.0
GPA-07 (S) 18.9 1.6 0.0 9.0 0.9 4.0
GPA-08 (B) 20.5 3.1 0.1 12.1 1.6 8.6
GPA-08 (S) 20.5 1.7 0.1 8.8 0.9 5.3
GPA-09 (B) 21.7 1.3 0.1 11.6 0.5 3.8
GPA-09 (S) 21.7 1.3 0.1 11.6 0.5 3.8
GPA-10 (B) 21.5 1.1 0.0 5.0 0.6 3.2
GPA-10 (S) 21.5 1.1 0.0 5.0 0.6 3.2
GPA-11 (B) 24.4 0.1 0.0 2.5 0.0 0.2
GPA-11 (S) 24.4 0.1 0.0 2.5 0.0 0.2
GPA-12 (B) 24.0 0.3 0.0 2.7 0.2 0.7
GPA-12 (S) 24.0 0.3 0.0 2.7 0.2 0.7
GPA-13 (B) 26.3 0.1 0.0 0.7 0.1 0.1
GPA-13 (S) 26.3 0.1 0.0 0.7 0.1 0.1
US17 Front River (B) 21.7 1.8 0.0 11.0 0.5 6.0
USF&W Dock (B) 22.3 0.0 0.0 0.7 0.0 0.1
USF&W Dock (S) 22.3 0.0 0.0 0.7 0.0 0.1
Lucknow Canal (B) 24.2 0.0 0.0 0.2 0.0 0.0
Lucknow Canal (S) 24.2 0.0 0.0 0.2 0.0 0.0

Notes: 1. S = Surface,  M = Mid-Depth,  B = Bottom

2. Surface values for GPA-05, 07, 09, 10, 11, 12, 13, USF&W Dock, and
Lucknow Canal were extrapolated using discrete sampling data.
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Table 10

High Tide Surface Salinity Impacts at 8,200 cfs

Percentile (ppt)
Station 10th 20th 30th 40th 50th 60th 70th 80th 90th

GPA-04 0.3 0.0 -0.1 -0.1 -0.3 -0.2 -0.2 -0.3 -0.6
GPA-05 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4
GPA-06 0.4 0.4 0.5 0.5 0.4 0.4 0.5 0.5 0.5
GPA-07 0.1 0.2 0.2 0.4 0.4 0.4 0.4 0.3 0.3
GPA-08 0.2 0.5 0.6 0.8 0.9 1.0 1.1 1.2 1.3
GPA-09 0.1 0.4 0.6 0.7 0.8 0.8 0.9 0.9 0.9
GPA-10 0.1 0.3 0.6 0.8 0.9 0.9 1.0 1.0 1.0
GPA-11 0.0 0.0 0.1 0.1 0.2 0.3 0.4 0.4 0.4
GPA-12 0.1 0.1 0.2 0.3 0.3 0.4 0.4 0.5 0.6
GPA-13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1
GPA-15 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.5
USF&W 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2
Lucknow 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1
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are shown in Figure 49.  The comparison in the existing condition 0.5 ppt contour and the projected upstream

movement of this contour is shown in Figure 50.  The area shown to be affected by this movement of the 0.5 ppt

boundary equals approximately 1,170 acres.

It must be emphasized that the existing condition contours and the projected change in these contours represent

a worst-case scenario.  Existing salinity contours were calculated for stages that exceed 4.5 feet, which is the

lowest minimum elevation at which the marshes in the potential impact area flood.  Based on analysis of historic

stage data for 1994, this elevation is only exceeded 21.4 percent of the time during the year.  In addition,

salinities when tides are at this stage are substantially higher than the average salinities calculated for all tides

and stages.  For example, at station GPA-09 in the Front River, the 50 percentile salinity concentration for all

stages is 0.3 ppt as compared to 1.1 ppt for stages exceeding 4.5 feet and flows of 8,200 cubic feet per second.

4.3 HISTORIC AERIAL PHOTOGRAPHY OF SPECIFIC QUADRAT AREAS

For completeness, a number of figures are presented showing how the 10 vegetation quadrat areas appeared in

1974, 1980, and 1994 aerial photography as compared to the August 22, 1997, SPOT image (Figures 51 to 60).

The quadrat locations are presented on the photographs and each dot represents a corresponding 100-foot pole

along the quadrat length.  Although extensive analysis of likeness and difference between the images is not

given, it can be seen, for example, the very similar appearance of signatures present in the more freshwater

Quadrats 6, 8, and 9 locations (Figures 58, 59, and 60), which have shown little change since 1974.

Interpretation of signatures in the more brackish and saline areas is more difficult, being more dependent on

river stage, which dramatically affects the signature.

4.4 APPARENT EFFECT OF THE TIDE GATE ON THE MIDDLE RIVER

The apparent effect of the tide gate on the vegetation of the SNWR is not well documented partially due to the

paucity of information existing prior to the construction of the tide gate.  There are some apparent effects that

may be attributed to the tide gate, which are seen on aerial photography.  However, these effects are primarily

restricted to the Middle River with no noticeable changes being apparent in the Little Back River.  To show the

area of impact, historic photographs for 1974, 1980, and 1994 (Figure 61) are presented.  These photos

represent periods prior to the installation of the tide gate (1974), during the operation of the tide gate (1980),

and after the tide gate was decommissioned (1994).  Area "A" represents the region in which a dramatic die-off

of woody vegetation, trees, and shrubs occurred; however, changes in marsh vegetation in these areas are

difficult to discern.  It should be noted that these photos are all false-color infrared images, however, film types

were obviously different and the 1974 photo was taken in spring after vegetation had begun to grow, which

accounts for the very reddish image.  The Area "B," which includes Area "A," depicts a unique marsh signature

that has been present since 1974.
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The SPOT image classification for this region is shown in Figure 62 to show the plant communities present.

These areas were very pronounced in the classified SPOT image developed by Pearlstine et al. (1990) (Figure

45).  These areas are, in addition, remarkably outlined by the salinity contours found in Figures 46, 47, and 48,

and it is this region where the potential impact area for the deepening project could occur, as shown in Figure

50.  This is a unique area of this system that has been consistently unique even prior to installation of the tide

gate.  To truly understand the complexities of salinity effects within the SNWR, further investigation in this area

is warranted.

It should be noted that there is a presumption that die-back noted in this area is related to tide gate operation;

however, McCoys Cut was dredged at this time, which could have contributed to this response.

4.5 VEGETATION CHANGES RELATED TO NEW CUT

A pronounced change in the vegetation at New Cut has taken place since 1974.  In 1974, the area appears to

have been dominated by soft-stem bulrush (Scirpus validus Vahl) and saltmarsh cordgrass (Spartina alterniflora

Loiseleur) or some variety of this plant association.  However, as shown in 1980 (Figure 63), as denoted in Area

“A,” a change in vegetation has occurred.  This association is more freshwater in appearance, being dominated

by southern wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) with a large population of smooth beggar-

ticks (Bidens laevis [L.] BSP.).  This population presently exists even after the closing of New Cut.  This southern

wildrice (Zizaniopsis miliacea [Michx.] Doell & Aschers.) dominated assemblage in the area of the cut is bounded

to the north by soft-stem bulrush (Scirpus validus Vahl) dominated areas and to the south by soft-stem bulrush

(Scirpus validus Vahl)-saltmarsh cordgrass (Spartina alterniflora Loiseleur) communities.  This change is unique

in this area and the development of a more freshwater community around the cut is contrary to the predicted

effects with the tide gate operating.
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A field review of the species occurring on the filled portion of New Cut 26 January 1998 showed the following

species to be present:

• Narrow-leaf cattail (Typha angustifolia L.)

• Saltmarsh cordgrass (Spartina alterniflora Loiseleur)

• Purple rattle-bush (Sesbania punicea [Cav.] Benth.)

• Dangle-pod (Sesbania emerus [Aubl.] Urban)

• Small dog-fennel thorough-wort (Eupatorium capillifolium [Lam.] Small)

• Eastern false-willow (Baccharis halimifolia L.)

• Big cordgrass (Spartina cynosuroides [L.] Roth)

• Vasey grass (Paspalum urvillei Steud.)

• Soft rush (Juncus effusus L.)

• Sugarcane plumegrass (Erianthus giganteus [Walt.] Muhl.)

• Alkali bulrush (Scirpus robustus Pursh)

• Aster (Aster species)

• Smartweed (Polygonum species)

• Bushy bluestem (Andropogon glomeratus [Walt.] BSP)

• Wax myrtle (Myrica cerifera L.)

The most dominant species present was narrow-leaf cattail (Typha angustifolia L.).
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5.0 SUMMARY

The intent of this ecological study was to define the existing conditions of the SNWR and potentially assess the

potential problems associated with the proposed deepening project.  To address, in depth, the successional

patterns since the tide gate would require examination of historic photos or satellite imagery on a year by year

basis.  We have, however, established a significant database to which future change can be compared.
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